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Pick up a good second car from Volkswagen. 


Somebody traded in a Rolls-Royce for a Volks- 
wagen? 

Yes, somebody traded in a Rolls-Royce for a 
Volkswagen. 

It happened in Texas, of course. 

But even in average states some pretty fancy 
cars show up on a VW dealer's used car lot. 

And some not so fancy cars. And some quite 
practical cars. Like Volkswagens. 

But no car, Rolls or VW, gets that guarantee on 
the windshield automatically. 

First it goes through a rigorous 16-point in- 


* engine, transmission, rear axle, front axle assemblies, brake system, electrical system. 


spection. 

If anything needs fixing, it gets fixed. 

Only then does the dealer guarantee the free 
repair or replacement of every major working 
part* for thirty days or a thousand miles. 

Whichever comes first. 

So when a Volkswagen dealer says that a used 
car is as good on the inside as it US 
looks on the outside, you don't have 
to trust him. 

He'll put it all down in writing for 
YOu. 
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French Piston Engine Has No Crankshaft pace es 


The pistons pump oil that drives hydraulic turbines. Result: two hp. per cubic inch. 


Are We Changing Our Weather by Accident? pace 74 


New ice age coming up? Could be, and it may be that we and our machines are responsible. | 


The Shocking Facts About Drinking and Driving pace 7s 
By DR. WILLIAM HADDON 


They're killers, says the former Director of the National Highway Safety Bureau—those heavy 
drinkers who are the major cause of road deaths. 


Footstool from Abe Lincoln's Home pace 148 


Build this charming, authentic stool—and even, with PS's help, cane it yourself. 


Psychedelic Light-Show Systems You Can Build pace iss 


Want to turn things on at home? Sock it to 'em with these wild color happenings! 
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COMING NEXT MONTH 


If you don't own a Car... 

. you can skip this one, but if you do, be sure 
to read The Scandal in Auto Repairs, an exclu- 
sive PoPuLAR Science interview with Michigan 
Senator Philip A. Hart 
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And in the same issue: 

e Will You Give Up Pounds, Feet, and Inches? 
There's a new push to convert the U.S. to the 
metric system—here's how it would affect you 
e You Don't Have to Be Rich to Own Your Own 
Airplane—the lowdown on costs and upkeep 

e How We're Decoding Messages from Outer 
Space 

e Sneak Preview of the 1970 Cars 

e The World's Most Powerful Outboards 

e MHD Generators: Giant Blowtorches That May 
Cut Your Electric Bill 

e Telephone Devices That Guard Your House 

e Vacationing in a Motor Home 

e You'll Find Thrills—and Maybe Gold—Search- 
ing for Sunken Treasure 

e How | Remodeled a Problem Attic 

e Building a Carport Closet for Yard Tools 


e Give Your Garden Tractor a Lift... and more 
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FISH'N FILLET” 


World’s 
most famous 
fillet knife 


Filleting is fast and easy with 
the Rapala Fish 'N Fillet. Hand- 
ground, razor sharp, curved 
flexible blade. Special tempering 
insures long lasting cutting edge. 
Re-sharpens easily. Stainless 
steel with brass and German 
silver fittings resist corrosion. 
Beautiful contoured grained 
birch handle. Distinctive sheath 
is thick, hand-tooled leather 
with Laplander embossing. 


Handy around campsite... 
great in the kitchen... 
a musti in n the charter boat. 
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Write for latest 
How To Fillet Book and 
Normark Catalog 25¢ 
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E ape | Now—a sure way 
he J | to get fast power 
xz | mower starts! 
NEW 


© 
| We = | 
FITS OVER 90% | Fast, sure starts all S long! 
OF. ALL POWER MOWERS Delivers maximum cutting power! 
e 


Fits over 90% of all power mowers! 


Start the season with Champion's all- 
new J-17LM. This unique spark plug 
was created by Champion engineers 
to spark both 2-cycle and 4-cycle en- 
gines. So, it's exactly right for 9 out 
of every 10 power mowers in use— 
including a// popular makes! Look for 
the J-17LM in the distinctive green 
and black package at hardwares, gar- 
den centers,service stations, and home 
and auto accessory shops everywhere. 


CHAMPION SPARK PLUG COMPANY 
TOLEDO, OHIO 43601 
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Wide Oval truck tires blaze new trails into the 
backwoods. Carry campers over ground where 
narrow tires bog down. 

Up front, the Transport Wide Oval tire. Wide 
tread carries your camper through mush, gives 
a smooth, stable ride on the road. Out back, the 
Town & Country Wide Oval tire. Rugged tread 


Go where takes hold. Gets you through. 

| Wide Oval truck tires. Sold and serviced by 
standard 60,000 Firestone Dealers and Stores nationwide. 
| ~- ' Transport Wide © Oval, Town & Country Wide CO Oval- 
width tires 
fear to tread. 


Firestone TMs, Transport? Town & Country? 


The Town & 
Country Wide 
Oval truck tire— 
the drive-wheel 
tire for all-sea- 
son traction. 


Firestone 
Wide Oval 


The Transport 
Wide Oval truck B 
tire—for all A 
wheel positions. ~=; 
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Report on brakes 
Your article “Brakes for Your Car" [Mar.] 
was of vital importance to everyone asso- 


ciated with automobiles today. In view of 
the growing popularity of power brakes, I 


believe more emphasis on their testing and 
functions would have been applicable. I also 
believe you will find that a large number of 
brake experts are now recommending the 
return to manual adjusters when new brake 
linings are installed. Overadjustment of the 
automatic adjusters has been a problem 
under severe brake usage. 

ROBERT S. BRINTON, Seattle, Wash. 


. My experience with VelveTouch Me- 
talik brake linings was precisely opposite 
from what Richard Day says in his other- 
wise excellent article. My 1964 Travelall, 
equipped with these brakes, stops very 
noticeably easier than it did with factory 
linings. If there is a difference in required 
pedal pressure from cold to hot drums, I 
can't detect it. After 40,000 miles the linings 
are not ridged and wear is negligible. They 
are probably good for another 20,000 miles. 
Factory linings were gone at 35,000 miles 
and the drums were prominently ridged. 
The only drawback I found was the strenu- 
ous break-in. 

ELDRED O. Mox, Albuquerque, N. M. 


... I have to agree with Detroit engineers 
about the Pure Oil Trials. It's a tire test, 
not a true brake test. Even poor linings can 
be locked up. Tests should be run with a 
decelerometer. 

The SAE has done a lot to standardize 
and take the confusion out of manufactured 
parts, but their tests for the most part are 

a lot of hot air. The government shouldn't 
bo so quick to accept them as safety stand- 
ards. The men who write these standards 
are engineers employed by Detroit auto 
manufacturers. Do you think they would 
write a test standard that their companies 
and products could not meet? 

BILL NEUMANN, Glendale, Calif. 
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Big-wagon report 


After reading “Big Wagons Carry Kids 
and Cargo in Style" [Mar.], I am disgusted 
with the Norbye/Dunne engine selections 
for comparison of performance. They chose 
a Chevrolet 427 cu. in., but only a 383 cu. in. 
for the Plymouth. Why didn't they use a 
440 Plymouth engine? If they were deter- 
mined to use a 383 Plymouth, why didn't 
they compare it with the Chevy 396, the 
Ford 390, and the Pontiac 400? This would 
have been a better comparison. 

RON FULLER, Denver, Colo. 


We decided to use engines of comparable 
performance, which the Plymouth 383 is in 
comparison to the others. 


Laborsaving tip 


I like the result of "How to Make a 
Better Tripod Than You Can Buy" [Feb.]. 
Could you furnish the names of anyone who 
would make the tripod on order? 

SAMUEL MARTIN, South Orange, N. J. 


Readers who would rather skip the long 
hours of machining required to make the 
tripod can order one complete for about $60 
from Floyd McGuckin, 77 Greenwood Ave., 
Midland Park, N. J. 07432. He also will 
supply materials, including castings for the 
spider, leg plugs. and boom sleeve and plate. 
Prices on request. 


The way to a perfect score 

"Rolling Out a New Bowling Ball" [Feb.] 
gave me a laugh. The new ball is only one- 
quarter-inch bigger. Why not make it large 


enough to cover the whole triangle of ten- 
pins? 'Then the poor sport won't have to cry 
about a miss unless he heaves the ball into 
the next alley. Any bowler who wants a 
larger ball than the standard one so that he 
cah get all the pins easier should quit. 
PETER LEGON, Malden, Mass. 


Four- vs. eight-track cartridges 
Your story [The Best Tape System for 
You," Feb.] says the four-track cartridge 
systems are losing ground generally, but 
are still popular on the West Coast. Four- 
tracks are popular here because for the 
Continued 


ore power 


new Skilsaw 
Chain Saws 


Up to 25% more power to get the job done 
faster. Pretty nice thing to have when you're 
cutting firewood. Or trimming limbs. 

Or clearing land. After all, how much time 
do you want to spend on woodcutting 
chores? Make it short. Get a new gasoline- 
powered Skilsaw Chain Saw with up to 25% 
more power. At the same price you'd pay for 
saws that work slower. 


for the money with \ 


Pa 


9 | 
accessory kit,too! 
Chain guard, file, work gloves, gasoline can, 
wedge, special lubricant—almost $15 worth 
of accessories. All free with the new, more ENS 
powerful Skilsaw Chain Saw. It’s another AME 
good reason to see your Skil dealer soon. gy 


ë I Lj = ] - i - 
The only stern drive with a 2-year warranty 

For 24 months alter purchase, OMC Stern Drive will replace to the original purchaser of an OMC Stern Drive any part 

of its manufacture, which upon inspection proves to have failed in normal use due to faulty material or workmanship 


e most exciting thing 
to you when 


i» she gets turned on. 


You Tos Se T carried away. Away out in front of boats that used to leave you 

at the dock. For cutting your highfalootin' slipmates—and big chunks of open water 
—down to size, just put your money on FASTBACK OMC Stern Drive... the most 
exciting power on water today. What's more, this sizzling power and performance is only 
one standard excitement feature built into every economy-minded OMC Stern Drive. 
On top of it all you get 10° higher power tilt, 15° greater maneuverability, electric 
power shift and exclusive OMC rubber-cushioned engine cradle—all at no extra cost. 
All protected by famous OMC corrosion resistance, too, and the industry's only full 
2-year warranty? See your boat dealer. Or send for the 1969 OMC Power Catalog, 
yours free from Outboard Marine s Corpo Se: Illinois. 
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PS Readers Talk Back 
[Continued] 

same amount of playing time, eight-track 
cartridges cost more than four-tracks even 
though they have less tape in them. The 
eight-tracks also sound inferior because of 
the narrow tracks. I'd say the West Coast 
just has more common sense. 

Tom Rooney, Los Alamitos, Calif. 


... In “The Best Tape System for You: 
Reel, Cassette, or Cartridge?” [Feb.] you 
say that the maximum time on reel to reel is 
six hours at 175 inches per second. Actually, 
in both directions on a 3,600-foot tape, I 
can get 12 hours at 175 inches per second. 

PAUL L. MILLER, Islip, N. Y. 


Right you are. Our figure was for one- 
direction recording. 


How to send tape through the mail 


Permit me an enraged squawk about 
Harold King's suggestion [“Short Cuts and 
Tips," Mar.] on how to send tape through 
the mail by winding it around a piece of 
cardboard. I have enough troubles with 
clowns in tape-spondence who tried to save 


money by sending it badly wrapped. The 
only proper way to send tapes is with a 
suitable cardboard wrapper, or in a plastic 
mailer. They will go safer and for less cost 
in some cases. 

ALBERT R. JOURDAN, Meriden, Conn. 


Slowdown needed for portable jigsaw 


It takes a real Scotch yoke to stand a 
speed of 1,000 to 3,000 strokes per second 
which you report for the Craftsman multi- 
speed scroller saw [“New Twist in Portable 
Jigsaws," Feb.]. It would be interesting to 
know how many raspberries you get from 
this. 

HERMAN M. QUINN, Pungoteague, Va. 


Speed for the saw was correctly given in 
the text as 1,300 to 3,200 strokes per minute. 
We slipped in our caption. 


An Isaacs superfan 
I like Ken Isaacs’ designs. [“How to 
Build the Microdorm, Mar.”]. I built his 
bookshelf [“A Roomful of 2 x 2’s,” Apr, 
'68] and it worked out nicely. Would like 
Continued 


The principle 
behind and in front of 
Renault automobiles. 


EHE FRONT ENGINE, FRONT- WHEEL DRIVE RENAULT 16. 


The bari principle behind the ‘engine and drive wheels on n Op- “power (and "— Andr no > extra 
Renault 10 and in front of the posite ends of the car, we don't bulk to steal leg room. 
Renault 16 is exactly the same: have to connect them with a Despite a difference in price 
The engine has weight. Put it bulging, heavy drive shaft. So (the Renault 10 is$1775* and 
where it'll do the most good. theres sno o dead weight t tosteal the Renault 16 is $2445*),they 
Over the drive wheels. | | - — - 

It'sonly common sense. When 
you have the weight of the en- 
gine bearing down on the drive 
wheels, they get a much better 
grip on the road. We learned 
long ago that you can't expect 
the very best traction when you 
put an empty trunk over the 
drive wheels. 

When we make a car with rear- 
wheel drive, we put the engine 
in the rear. When we make acar 
with front-wheel drive, we put 
the engine up front. 

And since we don’t put the 


"Bot m many + other tibus 
in common. 

Both cars are gas scrimpers. 
TheRenault10 canget 35m.pg. 
The Renault 16 can get 30. 

Both come with sealed liquid 
cooling systems, virtually elim- 
inating the bother of anti-freeze. 

Both come with wet cylinder 
sleeves, 4 doors, 4-wheel indepen- 
dent suspension, and a 5 main- 
bearing engine. 

In short, both come with very 
much the same kind of thinking. 
Behind. In front. Inside and out. 


FOR MORE INFORMATION SEE NEAREST DEALER 
OR WRITE RENAULT INC., 100 SYLVAN AVENUE, 
BOX11, ENGLEWOOD CLIFFS, NEW JERSEY 07632 
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Suggested retail prices. © Ronson Corp., Woodbridge, N. J. Also available in Canada. —m 


Torch with 150 gr. Multi-Fill 
Injector, and instruction book 


i $B 95 


7-PIECE TORCH KM 

with torch, 3 head attachmenr 
250 gr. Multi-F = 

instruction book, $9.9 


du. $ 


10-PIECE TORCH KIT 

in plastic carrying case, 3 head 
attachments, 250 gr. Multi-Fill, 
instruction book, $11.95. 
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The people who keep improving flame. - 


The Ronson Varaflame 
Butane Torch. 
For people who take 


their fun seriously. 


e Lightweight, compact, safe, easy to handle. 

* Adjusts from pinpoint to blowtorch flame. 

¢ Burns for hours on economical butane gas. 

* Multi-Fill fuel injectors available everywhere. 
* Cleans itself, never clogs. 


3et the hottest, handiest, sturdiest little torch putty-softening, jewelry-making, ice-melting, 
t t's ever crossed your palm. It’s a fixer of pipes toy-mending, tool-repairing, go-everywhere, do- 
t1 tubing. A drain-patching, paint-removing, anything whiz of a tool. 


SNAP TO FUEL: Piace Ronson DIAL YOUR FLAME: Turn calibrated STANDS ITSELF: yc torch on flat 
saflame* Torch in position over dial, to precisely adjust from pinpoint working surface. Tripod formed by 
nson butane Multi-Fill* fuel injector to blowtorch flame to meet exacting torch head and Multi-Fill provides 


i SNAP...you're set for hours of demands of the most critical job. firm three-point stand, leaving both 
oby-making fun, or serious pro- hands free for holding, bending and 


isional work. turning operations. 


WVENIENT: Hole in torch head lets ADAPTABLE: With quick-connect-dis- VERSATILE: 7 and 10-piece Ronson 
store or temporarily hang torch, connect adapter andstand,thisRonson Varaflame Torch kits include three 
I-kly, neatly in tool closet or on peg-  Varaflame Torch becomes the control flame head attachments: Soldering Tip, 
1rd wall...ready for instant use. and power source for the new, light- Blowtorch Tip and Flame Spreader. 
weight Ronson Camp 'n Cook stove. 
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GUMOUT 
Cleans carbu retors 


Every carburetor gets 
dirty and gummed-up. 
GUMOUT is the easy way 
to clean carburetors fast. 


Just add GUMOUT to the 
gas tank. Cures ROUGH 
IDLING, STALLING, 
POWER LOSS and HARD 
STARTING. You'll quickly 
notice the big difference. 


Enjoy a really smooth | s 
running engine. Buy kee 4 
GUMOUT at leading Auto | 
Supply Stores, Service 
Stations—wherever fine 
auto products are sold. 


"Enns carhurett” 


" — B 4 
“THE - ENGIN? 


GUMOUT DIVISION 


Pennsylvania Refining Co., Cleveland, Ohio 44104 
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PS Readers Talk Back 
[Continued] 

to see more of these, plus some more o 

Buckminster Fuller's designs. 

VAUGHN M. GREENE, San Francisci 


When motorcycle helmets aren't safe 


"Are Motorcycle 
Safety Helmets Good 
Enough?" [Feb.] is an 
excellent description 
of the efforts being 
made to produce 
crash-worthy helmets. 
However, one thing 
that all the manufac- 
turers and the Snell 
Memorial Foundation 
have forgotten is ven- 
tilation. I have driven 
a motorcycle over 500,- 
000 miles and have worn a helmet for many 
years. I feel that adequate ventilation is ver 
important, particularly on hot summer day 
at slow speeds. 

I have a Class I (full coverage) and 
Class II (half-helmet) unit, both meetin 
290.1. Because I perspire profusely in warn 
weather, I find that both helmets, with thei 
snug-fitting padding, result in rivers of per- 
spiration running into my eyes and ove 
my goggles on hot days when traveling un- 
der 40-45 m.p.h. This is usually when I'm 
in heavy traffic and can't wipe the goggles. 
Under these conditions, the helmet becomes 
more lethal than the dangers of riding 
without one, yet many states require Z90.1 
helmets at all times. I still use my old Class 
II helmet, with its adequate ventilation, on 
hot days. 

KENNETH M. BisunoP, Bethlehem, Conn. 


New model of fire alarm 


The Electronic Smoke Sniffer you showed 
in “What’s New in Electronics" [Feb.] is 
no longer made in an $85 model. A new 
upgraded model with a dual-gate sensor and 
external alarm features is now on the market 
for $125. 

JAY WARREN, 
Warren Enterprises, Skokie, Ill. 


Getting the right dimension 
The 18-inch electrode cable on the “Color- 
Coded Arc Welder" [Feb.] would be too 
short to be useful. 
‘THADDEUS B. HARRY, Swarthmore, Pa. 


Right, it has an 18-foot cable. 


Want to get something off your chest? 
Write “Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


DM McCAHILL SAYS: 


greatest detectives in history would be hard pressed 
rack down somebody to fix a bum toaster or dish- 
er these days. It’s funny: you have no trouble find- 
any number of so-called experts who’ll fix a leaky 
. or a home run through the picture window. But 
trical appliance repairmen are still as scarce as hip- 
in bathtubs, 


iu're lucky enough to get a repairman to come from 
ss town, he'll eventually have your bum dishwasher 
ming again like bees at a picnic. He'll also present 
with an oversized bill. That's where the picnic ends. 


u re in the market for more money you don't need 
e a super-sleuth to find it. Look for clues in your 
hacienda, If you're typical, you own a couple dozen 
iances, counting your wife's hair dryer, power tools 
usual plug-ins like air conditioners, toasters, re- 
rators, freezers, fry pans, and on and on. A lot of 
like yourself have built rewarding full-time busi- 
es after starting part-time earning $5 and more an 
fixing broken appliances. Others have found full- 
jobs as Service Technicians. And when you hit 
al Security years, think how great it would be to 
up a little extra cash doing as much Appliance 
iir as you cared to do. 


Appliance Division of the National Radio Institute 
/ashington, D.C., has a great low-cost, home-study 
se covering every type of Appliance repair in de- 
-Írom toasters and irons to air conditioners, re- 
ration equipment and one-lung gas engines. 
e's a section on farm and commercial appliances, 
if you're inertested in a big payoff, for when major 
iances go kaput, they're as useful as moose antlers 
mouse. 


et technical know-how, NRI starts you with basic 
ples of electricity. You can gain experience 
igh actual practice, using an Appliance Tester in- 


NATIONAL RADIO INSTITUTE, APPLIANCE DIVISION 


3939 Wisconsin Avenue, Washington, D.C. 20016 


OK-—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman 


will call. 


Name ————— ——— EE PE Ge ae I TT EEN 
Add re SS LILILIIIIIIIIIITIILLUEEUI ETTE NTT | 2220094299 


Ci ty SPSS SSAA ASSESSES AAS EAA S tate LELELTLTTTLTE ETETE EEEE EEEE EE ETE EET Zi p Code ssabásashbaéPESPPpéSTERARARÉESESPRBRCEE 


Accredited Member National Home Study Council 


here's no mystery to 
aking money if you £3 
in repair these things" «X 


Miren eaa 


TRU rares 


Tc 


cluded in the low cost of training. It's the same kind of 
tester a professional would use while charging you six 
bucks an hour. With the tester and a few basic hand 
tools, you can be repairing Appliances long before you 
finish the course. All you need for a shop is a corner of 
your basement or a card table left up between poker 
games. 


You'll be amazed at how easy NRI has made this course. 
Lessons are bite-size and loaded with photos and draw- 
ings so you see how each appliance comes apart—and 
goes together again. Men who felt they were as handy 
as icemen in the Arctic have nothing but praise for this 
great training. 


The coupon below will get you a free NRI catalog with 
all the facts. There on it's up to you. No salesman is 
going to bother you. Do yourself a favor and mail the 
coupon today ... tomorrow morning, for sure. 


— "len Pts ut e t 


WOO T 


601-059 


[] Check for facts on new GI Bill. 
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ER fa x 
. Dont Wait 


for Father's Day... Buy yourself 
a New Homelite XL-102 
Automatic chain saw 


The very next time your family watches 
you cut wood, it could be with your new 
Homelite XL-102 Automatic. This light- 
weight, powerful chain saw has auto- 
matic oiling — dependable crankshaft- 
driven oiler lubricates cutting chain, bar 
and sprocket; reduces wear and makes 
cutting easier than ever. Has separate 
manual oiler for extra lubrication. 


Other important features: Larger fuel 


d. —— 
*. E crm 
Urn. rms 
d T c 
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tank for fewer refueling stops — Rim-drive 
sprocket provides smoother, more effi- 
cient power delivery from engine to cut- 
ting chain. — Cutting power to zip through 
a 15” hardwood log in 12 seconds, fell 
trees up to 4 feet thick. 


Whether you cut firewood, fell trees, 
clear storm damage or cut rough lumber 
for do-it-yourself projects, you'll find the 
XL-102 Automatic does any job. ’ 


10505 RIVERDALE AVE., PORT CHESTER, N.Y. 
atextron] 


DIVISION 


Cr £n 
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Ron Savers, ROTC 2nd lieutenant, PMC; MAC 2-mile record holder, 


sophomore and junior vears; MAC cross-country champion, 1967. 


In college, Army ROTC can provide that extra 
something you need to win. ROTC training puts you 
out in front in any career you choose. In the Army. 
Or in civilian life. 

Army ROTC enables you to earn a commission 
while you earn a degree. You learn to organize, 
motivate and manage others. And when you graduate, 
you can fulfill your military obligation as an officer, 
with an officer's pay, privileges and prestige. 

If you prefer a civilian career, you acquire assets 
many employers pay extra.to get. Maturity. 
Management experience. The ability to accept and 
handle heavier responsibilities. Army ROTC gives 
you what you need to break the tape ahead of the field. 


Army ROIC PS 5-69 
P.O. Box 12703 
Philadelphia, Pa. 19134 


=  —  —  — — ——  -——  -—A— = i - 


Please tell me more about Army 
ROTC and how it can put me ahead, 
in college, in the Army, or in a Ci- 
vilian career. Send me your free 
booklet. 


TS al eerta tems M MR een 
Street 
City 


Take command of your future...take Army ROTC State 


“Say, Smokey—” 


A clinic on cars by America’s 


most famous mechanic 


Each month in PoPULAR SciENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 
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"My job requires travel throughout sev- 
eral states in a company-owned automobile. 
I carry about 800 pounds of equipment, and 
most of my 35.000 miles are done at 60 m.p.h. 
or better. I will soon purchase a new stan- 
dard four-door sedan—with V-8 engine, auto- 
matic transmission, power steering, manual 
brakes, and air conditioning. What special 
equipment can you recommend to meet the 
above requirements?" 

JOHN Corry, Chamblee, Ga. 


You will need the strongest tires available, 
with heavy-duty suspension, shocks, and rear 
axle, if the model you choose has those op- 
tions. Another good deal is the air-leveler 
option offered on some new models. How- 
ever, 800 pounds in the trunk is overloading 
any car. You should be looking for a wagon. 


“In automotive parlance, what does ‘E.T? 
mean? I have had two or three answers, but 
I’m sure they are incorrect. Thank you.” 

JOHN E. LOVETT, Charlotte, N.C. 


The only places I hear those letters used 
frequently, they mean “Elapsed Time." 


"[ get very good mileage in my '68 Dodge 
Dart with six-cylinder 115-hp. engine: 18 
m.p.g. in town, 22 on the highway. But—the 
carburetor has a soft spot in all gears, and 
only if the accelerator pedal is pumped will 
she get up and go. A Dodge dealer timed the 
engine and replaced the pump in the carb, 
but it still can only go up my driveway in 
first when I race the engine, then release the 
clutch. What now?" 

A. E. HAEFNER JR., Birmingham, Ala. 


Fairly big cars with small engines, high 
gears, and the carburetors leaned way out, 
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usually don't go up steep driveways too well. 
So back to the mechanic for more timing and 
a richer accelerator-pump shot for some help. 
'Too much of this will shoot the smog control 
all to hell. Unless you want to customize 
your engine, don't buy another car until you 
are sure it has power for steep climbs. 


“When my 1963 Oldsmobile F-85 V-8 is 
idling, it boils over. The radiator has been 
cleaned and rodded; it has had a new water 
pump and thermostat, and the hoses checked. 
I even took the thermostat out, to no avail." 

C. GENTER, Providence, R.I. 


I'm afraid you have bad trouble. I believe 
that engine is aluminum, and by now the 
cylinder heads are probably badly corroded. 
Pull the heads to confirm this, before throw- 
ing any more money away on it. 


“A couple of years ago there was much en- 
thusiasm for transistorized ignition systems. 
It was predicted that Detroit would adopt 
the system as standard. A few auto manu- 
facturers offered it as an option, then. Now 
no one offers this option, and there is no in- 
formation whv. Did bugs develop?" 

KEN CASHMAN, San Francisco. 


Nope-no serious bugs developed, espe- 
cially in the Delco line. Transistor ignition 
works very well, especially in the starting 
and maintenance departments. Maybe it 
didn't sell too well; it is sort of high-priced 
compared to the points system. 


"I have a 1965 Plymouth Sport Fury with 
383-cube engine, dual points, four-barrel 
carb, and auto transmission. It has 39,000 
miles and 1 do not race it. At intermediate 
and high r.p.m., especially when you tromp 

Continued 


I new Jeep Gladiator. 
First 4-wheel 
cially built for campers. 


This new 4-wheel drive 'Jeep' Gladiator takes any make or 
model camper up to 2,500 Ibs. ... and takes it practically anywhere! 
Bigger, longer, with 132" wheelbase, 8,000 Ibs. GVW, full floating 

axes front and rear. And a 350 C.I.D. V-8 engine with 4-speed 
transmission lets you carry a payload of nearly 4,000 Ibs. easily and 
smoothly...on or off the highway. But you're not riding rough, 

t ) with options like bucket seats, power steering 
J e and brakes, automatic transmission, air 
ey m conditioning. Take your camper off...you've 

| | got a real workhorse. One that holds its 
The 2-Car value, too. See your ‘Jeep’ dealer. Test 
C drive the 2-Car Cars. ‘Jeep’ 4-wheel drive. 

At fli. You've got to drive it 

ars. wu to believe it. 


KAISER Jeep CORPORATION 


"LAE DUO Le ain 
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..but how 
'an you 

oe sure your 
Xl filter 

s working? 


l'here's one sure way. Change your oil filter 
'egularly. And make certain the man who 
'hanges your oil installs the best—the one 
hat's original equipment on all GM cars— 
in AC Oil Filter. AC builds more 

arts for more cars than anyone 

se in the world. 


<eep your car in action! 
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The 100% Pure Pennsylvania Oil 
specially formulated to clean as it lubricates. 
Protects through all weather. Buy your oil 
the way you bought your car. Carefully. 
Wolf's Head Oil Refining Co., 

Oil City, Pa. 16301. 


the uncommon motor oil 
Exceeds car makers' 
warranty requirements. 
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| 
| 


such a small car?" 


| must decide whether you are willing to pu 
. up with a little more sluggish performanc 


“Say, Smokey—"' 


[Continued] 


on it, kicking the four barrels in, the mot 
backfires through the carburetor loud, f 
and furious. It continues until you let up 
the gas. At high speeds (80 to 90) you c 
feel it miss, but no backfire. It idles beaut 
fully and runs fine on gradual acceleratio 
I've had a lot of work done on it, but the on 
thing that helped was a rebuilt carb, and th 
only lasted for aboüt 1,000 miles. Compre 
sion is okay. Is it my valves—or just what? 
s/ScT. Don B. BRAUN, Bolling AF 
Washington, D. 


Your trouble could come from a dozen 
so “just whats." Following are the most o 
vious symptoms: hydraulic lifters “pumpe 
up'; weak valve springs: too-lean or too-ric 
fuel mixture; bad spark plugs, or plugs in th 
wrong heat range; distributor timing o 
cracked distributor cap; bad points, and/ 
weak condenser coil; induction-system va 
uum leak; inability of the fuel system to kee 
up with the carburetor demand; or carbu 
retor function and adjustment out. I 
afraid you've got to dig a little deeper int4 
the causes. 


“Being retired, my wife and I are interest 
ed in purchasing a 1968 Volkswagen. Bu 
living in Florida, we would like to includ 
air conditioning in the car. Would you com 
ment on the advisability of having A/C o 


O. G. KREISER, Fort Lauderdale, Fl 


A/C on a little engine is a problem—bu 
then you can’t have your cake and eat i 
too. It will hurt mileage, and cut perfor 
mance, and the VW isn’t exactly a race 
anyway. If you do choose comfort ove 
thrift, be sure you get the VW A/C. Yo 


and more trips to the gas pump for the sake 
of being cool, calm, and collected. 


“I am having rear-end troubles with m 
'64 Chevelle with 327-inch engine. It keep: 
blowing the spider gears out. I want to pui 
Positraction in the car, but the guys ai 
Chevy said I would have to change housing: 
to do that. What type of rear end do you 
think would be best for it?" 

Sp/4 REX Conway, Fort Sill, Okla. 


The later model H/D Chevelle housing 
will work under there with a few small 


changes. Positraction might work a little 


better for you, but they wear pretty fast 
when they get a lot of abuse. The only 


Continued 
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Exciting new Lawn 
Ranger's 7 husky horses clip the 
green at 782 sq. ft. a minute! Shown with 32" mower & dump trailer. 


THE . TIME MACHINE. 


What a great feeling to wheel it around and discover: Wheel Horse 
makes time for mowing, gardening and the good things in life. Really. 
You mow, smooth or haul effortless!y, quickly with the new 7-horse 
Lawn Ranger. Electric start kicks in swiftly, surely; versatile clutch- 
brake pedal and 3-speed transmission tailor speed to terrain. Check 
our power lineup: 12 tractors, 7 to 14 HP. 6 automatics. 42 all-year 
attachments. Wheel one around now. Time is of the essence. 


GET & HORSE! 
Wheet MaE. TRACTORS / SNOW THROWERS / MOWERS 
iOF COURSE) 
YOUR DEALER' 4E YELLOW PAGES UNDER LA "S (OR CALL 800-243-0355 FREE FOR NEAREST ONE; IN CONNECTICUT CALL COLLECT 853-3600) 
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. . take your pick asa.. 


DIESEL TRUCK DRIVER 


Learn curbing, backing, over-the-road 
runs, terminal parking and much 
more on GREER'S gigantic 
concourse. Jobs in demand! 


. . and become SUCCESSFUL 
as thousands of others! 


Train on GREER'S many acres, 
operating bulldozers, end load- 
ers, scrapers, graders, and cranes 
on actual field assignments for 
jobs with future security. 


.. take your pick asa.. 


HEAVY Y EQUIPMENT OPERATOR OR MECHANIC 
VETERAN APPROVED 
Both courses also available in Home Training. 


GREER TECHNICAL INSTITUTE, INC. 
BOX 368 
BRAIDWOOD, ILLINOIS 60408 


[ GREER TECHNICAL INSTITUTE, INC. 

BOX 368 | [] RESIDENTIAL 
BRAIDWOOD, ILLINOIS 60408 [] VETERAN 
Gentlemen: Please send more information about above trades. 


| [] HOME PRE TRAINING | 

| | 

| 

| COURS "E 1j 

| 

| 
| 


UU RM cq 
ADDRESS 


men ce PS 995 i 


| v^ COMPACT or LIMOUSINE 4, 6 or B CYUNDER 
» DOMESTIC or FOREIGN — ^ 6 VOLT er 12 VOLT 
» POSITIVE or NEGATIVE GROUNO 
With New Improved Model BT-162 


z DWELL TACHOMETER 


SSURE ESY STTS, orm PERFORMANCE an 
MAXIMUM GAS ECONOMY with MODEL BT-162 
MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 
TECHNICIAN, MODEL 81-162 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


The Mode! 87-147 will perform the services specified below 
WD in addition fo many other tasks loo numerous fo mention 


It is no longer necessary to file points to 
smoothness when using the Model BT-162. 
The instrument will automatically make 
allowance for any existing “pitting” or 
"wear." * Indicate the most effective point 
setting without removing the distributor 
cap. * Indicate the correct settings for ex- 
temal adjustment type distributors. © Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-162. * To adjust for 
mathematically correct carburetor adjust. 
ment and thus insure maximum gas econ- 
omy and quiet engine running, simply use 


the Tachometer section of the Model BT- 
162. * To locate a "miss" you need 
only disconnect or "short" the spark 
plugs one at a time with the Model BT-162 
switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug lor frequently its wire lead) 
is responsible for the malfunction. « 
Cars with automatic transmissions func- 
tion efficiently only if the fluid pressures 
are correctly maintained. Manufacturer's 
instructions always refer to RPM recom- 
mendations. 


Operating manual includes manutacturer’s dwell angle recommen- 
dations for all cars. The manual is yours to keep even if you decide $2995 


to return the instrument. 


SEND NO MONEY WITH ORDER 


PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before DUCIOEN Ra": oe ee, 
e 
Yotisfiad then send $5 09 | 2435 White Plains Road, Bronz, Y, 10487 pt. 651 | 
and the balance at | Please rush me one Model | BT: iea i satisfactory | agree to pay $5.00 ie Jom | 
pay | and balance at rate of $5.00 per month until total price o 95 (plus P har- | 


the rate of $5.00 per 
month until the total 


j | dling = — charge) is paid. not satisfactory, | may return for Bast hove 
qwe of $29. 95 i doc pus | ae 


of ace 


get oer "pud i il 

not completely sati 

retum to us, no explana- en m o —— 
fave meneg! Check 329-6 wt mis coupon and we will pay all shipping 

tion necessary, ! charges. Vou wii doa ear ND i of returning after my" day trial for full refund. 
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ZIP THROUGH all of your workshop,  , 
kitchen, yard and garden projects with | 


SHARP TOOLS! 


Yes, a keen edge cuts both the 
work and the work time, gives 
top results and lengthens the 
life of every tool in the house! 


NOW you can sharpen everything yourself 
with Harry Walton's unique book: 


HOME AND WORKSHOP 


GUIDE TO J F 
SHARPENING / WORKSHOP 
| j GUIDE re 
j SHARPEN 


This book is a revelation! It shows hundreds of bene- 
fits of keeping tools sharp and shows exactly how to 
sharpen each kind of tool, Start in the kitchen with 
carving knives, cleavers, serrated knives, scissors, even 
pinking shears! In the workshop, you can “hone-up” 

just about everything that’s not bolted down! Tackle 
all kinds of saws (circular, crosscut, hand-, jig-, radial, 
rip-, timber), plus drills, taps, dies, tiles, gouges, chisels, 
planes, pliers, punches, countersinks, boring tools, even 
screwdrivers! 

Yard and garden tools need regular sharpening, too! 
So, from now on you can do an expert job on them 
with a big help from HOME AND WORKSHOP GUIDE TO 
SHARPENING. Try mower blades, axes, hoes, spades, 
scythes, grass whips and snips, sickles, machetes, hat- 
chets! Ad don’t forget ice skates and fish hooks! 


BITS, BANDSAWS, SHEARS, SHOVELS 
This great book gives you expert step-by-step instruc- 
tions for putting, and keeping, a keen edge on every- 
thing! You'll discover techniques and shortcuts you 
never knew existed for making every cutting, clipping 
or chopping job easier and safer! You'll get to know 
the importance of proper edge angles, the uses of hon- 
ing, hollow grinding, and all the basic sharpening tools 
employed—from simple hand stones to deluxe grinder- 
hones. GUIDE TO SHARPENING makes it easy for 
you to find what you're looking for, too. The book is 
expertly organized, by method and 
tool, for sharpening everything! 


Yes, this book is a must for your 
workshop library! Use the handy cou- 
pon below to keep on top of all of m 
your day-to-day sharpening p= | 
needs! Fully illustrated. Money- EA | 
back guarantee. Sn 5 .50, 


POPULAR SCIENCE 
44 Hillside Avenue, Manhasset, N. Y. 11030 

Please rush my copy of HOME AND WORKSHOP 
GUIDE TO SHARPENING postpaid. | enclose $1.50 
in full payment. 


Address 
City State t aa—Zip 
Money back in 10 days if not fully satisfied. 


I 
I 
] 
Name ——— C— —— I 
I 
i 
I 
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This free booklet nas 


will tell you how i programmers $ 
you can become a +, 525209 more ; 


~ Inafew À 


omputer Programmer *. 7 . 


e 
. a 


...and how you can train 
at home for big earnings 
in the world's newest, 

most exciting profession. 


I* YOU'RE dissatisfied with your present job, why | D 
don't you become a programmer? So great is ae 
the demand for programmers, you'll have your 53 
choice of openings, with a growing future ahead. 

For the vast majority of good positions, a high 
school education, a logical mind and the right 
preparation are all that are required. LaSalle, 
world leader in home education, will train you as 
a programmer in your spare time. 

Why not plan for bigger success in the field 
where employers are looking for you? Authorities 
agree that for many years to come there will be 
more openings in computer programming than 
people to fill them! Even beginners are paid well; 
and with experience, programmers can fill major 
supervisory positions at salaries of $12,000 to 
$15,000 a year — often as much as $20,000. 

Without leaving your present position, you can 
start your training now — at very low cost. You 
can study at home, in hours of your own choosing. IF CARD HAS BEEN 
Experienced LaSalle instructors will guide you by DETACHED, MAIL THIS COUPON A 
mail every step of the way. Industry experts say p e me me e e m ee eee ee e a e m i 


T 
1] 
a 


Úb meu m m e a 


— 
this is the most thorough course of its kind that i — | ! n 
they have seen. The ease and rapidity with which i LA SALLE —— ST 3 
you learn will surprise you. i 417 S. Dearborn Street, Dept. 89-082, Chicago, Illinois 60605 
g LaSalle has just published a fascinating booklet Hikima iome the tree iosaid booki : 

How To Become a Computer Programmer." In "How To Become a Computer Programmer." i 
simple, non-technical language this booklet tells Ù pa . 
you what computer programming is; what the pro- Jp c MW PC p Tm See eee ere — Age... i 
grammer does; how you can train by mail through | i 
the school that has enrolled more than 1,500,000 ; Address. BOR BORA ORA PA B RR BR o UTERE ENS ee eee eee „Apt. No.. rin: i 
people in its many success courses. Mail attached l ci i 
card iow for yonr Lise copy ar Write ta LaSalle, i A a E SNA ENT LET Tey Tee eT Pe Te ee Pe re eee RP eee Ree oi 
South Dearborn, Chicago, Illinois 60605. SSE ————————— ZU Muse i 

© 1968 LaSalle Extension University Ll. — 1-01] T-ITUITIIT TU. 
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ONLY 
GAR USED 
RISLONE 


... THE WINNER! 


BHALER, ] 


iw VI 
Ms FAM. ra jt í 


a | 
| ES s —— Jan E n, 


@ At Indy in 1968.. 
and in winning the National Champion- 
ship, Bobby Unser had RISLONE in his 
$25,000 engine all the way. 

Why? Because RISLONE keeps any car 
running better, longer. It reduces wear 
and keeps engines clean. It’s as simple 
as that. 

If you use RISLONE in your crankcase, 
you will never need another oil additive. 
So don't wait for trouble. But if you have 
trouble, don't wait. You'll find RISLONE 
or RISLONE CONCENTRATE where fine 
automotive products are sold. 


RIS 


A quality product of The Shaler Company, makers of Kar-B-Out®, 
Nok-R-Ust®, Ring Seal and Rislone Snowmobile Oil. 
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.at Pike's Peak... 


“Say, Smokey—" 
[Continued] 


reasons I can figure why you are having so 
much trouble with your rig 1s that you either 
have an awfully strong 327, or you are in- 
clined to be hell on wheels. 


“My 1968 Plymouth Fury vibrates when 
brakes are applied at over 55 m.p.h. This 
vibration continues until the car slows to 
45. The dealer turned down the drums 
once, but it didn't help. What's wrong?" 

JOHN GRAY, Warren, Mich. 


My guess is that the lining and drums 
are not matched up for diameter. Also, the 
drum finish should be smooth, or ground 
that way. Other reasons for vibration or 
chatter are: contaminated linings, loose 
brake anchors, incorrect retractor-spring 
tension, linings improperly installed or in- 
correctly adjusted. 


“I traded the 7.35x14 tires on my '68 Ford 
Torino for the same-size Goodyear Polyglas 
F-70s. The car corners and handles better, 
but I get wheel hop and bounce over small 
bumps. Would heavy shocks eliminate this?" 

LEON Gross, Philadelphia. 


Heavy-duty shock absorbers are certainly 
worth a try. Are you sure you're using 
Goodyear-recommended tire pressures? 
Check for roundness and tire balance. These 
tires should serve you well, giving very good 
mileage, but you can expect a bit more road 
noise than what you got from the ones you 
took off. 


“Can you tell me why the dealer of my '68 
Ford Galaxie with 320-cu.-in. engine has re- 
tarded the initial timing about six degrees 
beyond the six degrees BTC the manual calls 
for? It was taken in for excessive pinging. 
I have set up the timing, checked advance 
and retard by the manual, and all seems 
normal; but the pinging is abnormal with 
correct six-degree setting." 

HARRY TAUBIN, Flushing, N.Y. 


If you are using the correct fuel, yet have 
to run retarded, and you are also sure the 
automatic advance, timing mark, and indi- 
cator are correct, youll have to pull the 
heads to find out, what is causing detonation. 
The things to look for: a gasket overhanging 
the bore; excessive carbon, and sharp edges 
in the combustion chamber. 


Got a question on autos? Send it to: 

“Say, Smokey—"' PoPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


For a couple of years, your 
battery sits there quietly in the 
corner and does its work. Then 
one day, it won't work. And you 
just sit there. 

How can you tell when your 
battery's dying ? 

One way is the number of 
miles you drive. On the average 
a battery with 25,000 miles on it 
is driving towards its end. 

There are other signs, of course. 
Your starter sounds asleep in 
the morning. Your motor doesn't 
zip right over. Your lights dim 

a bit at idle. 

Any of these signs tell you 
it's time for the DieHard.® 
Size for size, it's America's 
most powerful car battery. 

The DieHard is bigger. On the 
inside, where it counts. All 


because the DieHard's case is 
made of polypropylene instead 
of rubber. Because this case is a 
lot stronger, the walls can be a 
lot thinner, which makes more 
room inside. 

In that extra space, we put 
bigger plates and more acid. 
These are the things that make 
a battery powerful. 

It all adds up to more usable 
starting power than the very 
best battery anyone else makes. 

Think about this, ga ! 
too. Why wait for 
your old battery to 
quit work when 
Sears guarantees 
the DieHard for 
five years. You'll 
probably throw a 
retirement party 


vhaaa 


your battery should retire on 25,000 


for your old car long before 
then anyway. 
The Sears 5-year guarantee: 
"Free replacement within 90 days 
of purchase if battery proves 
defective. After 90 days we replace 
the battery, if defective, and 
charge you only for the period of 
ownership, based on the regular 
price less trade-in at the time of 
return, prorated over number of 
months of guarantee." 
The DieHard. Sold only at Sears. 
$29.95 with trade-in. 
In Canada, at 
Simpsons-Sears at 
slightly higher prices. 


ALLSTATE 


u 
Auc. 


DieHard batteries now fit 9795 of the 12-volt cars. Sears carries a complete line of other fine batteries, in a wide range of prices. 


Charge It on your Sears Revolving Charge at over 2500 Sears. Roebuck and Co. stores. 


Science 
Newsfront 


Last-minute news 

and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


Lightweight spherical mirrors like 
this one, made of plastic, are 
giving Navy pilots a real taste 
of what it's like to take off and 
land from a rolling, pitching carrier. In a 
new simulator, three such mirrors simu- 
late a 240-degree view of unlimited seascape 
and let the pilot rotate his head without 
losing the scene. The image of a carrier 


A radical new wing design may well add a 
good 130 m.p.h. to the cruise speed of pas- 
senger jets—with no increase in power! 
?alled the NASA supercritical wing, it came 
from wind-tunnel tests done by Dr. Rich- 
ard T. Whitcomb. It has a flat top and 
downward-curved rear section, compared 
with the curved top and sloped rear sec- 
tion of conventional wings. It will permit 
highly efficient cruise flight near the speed 
of sound, or about 660 m.p.h. at 45,000 feet. 
With present design, speed has to be kept 
at about 530 m.p.h. (Mach 0.8), well below 
the speed of sound, to avoid buffeting and 
loss of stability. Whitcomb's flat wing re- 
duces airflow disturbances so a plane can 
fly over Mach 0.95 before problems occur. 
The downward rear curvature makes up the 
lift lost by flattening the front. 


Large 5,000-ton ocean transports that travel 
on a bubble of air at speeds of 90 m.p.h. 
or more are expected to result from a new 
Maritime Administration/Bell Aerosystems 
project. Surface Effect Ships (SES) are 
the goal. In an SES, lift fans force air 
down beneath the hull where it is captured 
by catamaran-like side hulls and bow and 
stern seals of flexible rubberized material. 
The air bubble keeps the hull up—no more 
than a few inches below the water surface— 
greatly cutting surface drag and making 
very high speeds practical. As a first step, a 
100-ton aluminum SES, 72 feet long and 33 
wide, will be built. Three lift-fan systems 
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appears at a distance and in 3-D, rathe 
than flat. If made of glass, each of the eight 
foot Goodyear mirrors would weigh as much 
as the Mt. Wilson 100-inch telescope mirro: 
and would need quite a heavy mounting 


will maintain the air cushion while a paii 
of supercavitating props (one astern of eacl 
of the two side hulls) will provide propul 
sion for the craft. 


The problem of designing a car dash or a4 
motorcycle helmet that will protect vo 
from brain damage is more sticky than it 
sounds. Studies tend to show that direct 
blows are less dangerous than shear stress 
(two adjacent portions of the brain slide i 
relation to each other), severe acceleration 
or cavitation. To find the answers, Univer 
sity of Illinois researchers are constructing 
heads—from plastic and a thick gelatin that 
simulates the brain. Both plastic anc 
gelatin are double-refractive, and when il 
luminated the stress from a blow is seen as 
series of brightly colored interference fringes 
The “head hunters” hope models will per 
mit engineers to upgrade design. 


The Navy’s new nuclear-powered, seven-man 
research sub launched in January is one of 
the most unusual vessels ever built. Desig- 
nated the NR-1, it is the smallest vesse 
(140 feet long, 12 feet diameter) to carry 
a nuclear reactor. It thus has almost un- 
limited endurance for oceanographic stud- 
ies, mapping, investigation of sunken ships 
and aircraft, and for underwater rescu 
and recovery. A crew of five and two scien 
tists will man her. She'll have a manipu- 
lator arm, underwater lights, TV and movi 
cameras, and viewing ports. According to re 
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d ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens. 3X finder, hardwood tripod, Incl 
"STAR CHART''; 272-page HANDBOOK, 
"HOW TO USE YOUR TELESCOPE" 


Stock No. 85,050N .................. $29.95 Ppd. 
Stock No. 85,150N ...(414^)...$84.50 FOB 
iei (6')....$199.50 FOB 


Stock No. 85,086N 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (2%" x 134") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50, 345N . sevens 2e29 Ppd. 


“FISH WITH A MAGNET 


Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to this 
powerful, but lightweight Magnet—drop it 
overboard in bay, river, lake or ocean. 
Troll along the bottom—your "''treasure'' 
haul can be outboard motors, anchors, fish- 
ing tackle—all kinds of metal valuables. 
Specially designed plastic coated horseshoe- 
shaped with 344" sq. gripping surface. Tre- 
mendous lifting power—over 150 Ibs. on 
land, much more under water, 

No. 71,135N ....150 LB. PULL....$12.50 Ppd. 
No. 71,150N .. . 75 LB. PULL... M 8.75 Ppd. 


Featured in Pop, Science Article: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun" 


Kits contain fine annealed pyrex 


mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


Stock No. Diam. Mirror Thickness Price 
7T0,003N.. 41/4" =... 0/4"... . $8.00 Ppd. 
70,004N.. (Oia Reese 13.95 Ppd. 
7TO.005N.. B"...... 1"35. ...21.00 Ppd. 
70,006N..10"...... 134"....34.25 F.O.B. 
70,007N..1215"....2Y1$"... .65.85 F.O.B. 


— TOP QUALITY LOW-COST STROBE. 


Genuine electronic strobe creates psychedelic 
or old-time effects. For parties, experiments, 
combos, night clubs, dances, exhibitions. 
Best party ice-breaker ever—‘‘freezes'’ the 
action and ''unfreezes'' guests. Practical too 
—check action of moderate-speed machinery. 
Xenon lamp gives one million flashes. 615" 
diam. reflector. Uses reg. 110-120 AC. cur- 
rent. Solid walnut cabinet, 915" x 955" x 4". 
send for Bulletin #9875N—describes other 
new unique lighting effects. 

No, 70,989N. suse $ 79.95 Ppd. 
No. 71,041N MEGA STROBE ....$149.95 Ppd. 


«Cj KEEP PACE WITH 
qj. THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun * Study * Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


us 


‘AMER. “MADE E OPAQUE PROJECTOR 
Projects illustrations up to 3" x 344"— 
enlarges them to 35" x 30” if screen is 644 
ft. from projector, larger pictures if screen 
is farther away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. cur- 
rent . . . 6 ft extension cord incl. Operates 
on 60 watt bulb, not incl. Size 12" x 8" x 
415" Wide. Weight 1 Ib. 2 ozs. 

Stock No, 70,199N cee 35 diss 


"Rica uana" v a gan n 


GIANT iT WEATHER | BALLOONS 


‘Balls of fun'' for kids, traffic stoppers for 


stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8' diam.)......$2.00 Ppd. 
Stock No. 60,632N (16' diam). 


$7.00 Ppd. 


SEE MUSIC IN DAZZLING ACTION 


Wasi DRAMATICBREAKTHROUGHIN 
(MoSic/iSioN AUDIO-VISUAL ENJOYMENT 


Actually see favorite musical selections trans- 
lated into fantastic patterns of beautiful 
color—each individual note creating its own 
unique, twisting, radiating shape . . . each 
shape dancing and prancing, whirling and 
swirling in perfect time with the music. 
Attach to stereo, radio, tape recorder, Send 
25€ for 16-page booklet. #9096N. 

No. 85,181N—Cabinet Model $99.50 FOB 
Mie is. 030N— 8" Set 45. 00 ut 


MODEL DIGITAL COMPUTI 


Solve problems, teach logic, play games, 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 314" x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 
15 experiments. 

Stock No. 70,683N .. ..$5.98 Ppd. 


IT'S HERE—BIG, NEW DIGICOMP I 
Stock No. 70,946N ............ $16. 00 Ppd. 


WOODEN SOLID PUZZLES — 


Here’s a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms—take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70,205N .................. $4.00 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 


GIANT FREE CATALOG 


UNUSUAL api 
Packed with huge selec- 
tion of telescopes, micro- 
scopes, binoculars, mag=- 
nets, mapnifiers, 
photo components, 
Kits, accessories — many 
hard-to-get bar- 
rains. 1lOO's of charts, 
illustrations. For hobby- 


ists, experimenters. i 


prisms, 
parts 


surplus 


Mail VER chool, Catalog N” 
EDMUND SCIENTIFIC C0.. 300 Fdscorn 
Building, Barrington, N. J. 08007. 
Name 
Address 
City State  . . Zip. __. 


ea ee c — € — HR 
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He just bought a $5.60 saw 
for a penny! 


And he got two Disston rules for the 
price of one . . . and saved over a dollar 
on a Teflon coated pruning saw. You can, 
too. Now at participating hardware stores. 
H. K. Porter Company, Inc. 


1€ SAW SALE 

Buy a famous Disston 
Professional D-23 cross- 
cut saw for $10.99. Get 
our $5.60 finishing saw 
for only a penny more. 


TEFLON-S* 
COATED PRUNING SAW 
Bind-free sawing. No sticky 
_ sap buildup, no rust. Double- 
mae edge blade. Regularly $6.00. 
Now only $4.99. «iu Font TM 


_ SABRE SAW 
kx — BLADES 
i 24 696€ a pack 


FREE REPLACEMENT 
BLADE OR POCKET RULE 
Now only $4.79 


Prices shown are mfír's sug. retail 
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Science Newsfront 
[Continued] 


ports, the vessel will be equipped with rol 
ers for riding on the ocean floor. Propu 
sion 1s by means of twin screws; duct 
thrusters, two in the bow and two in th 
stern, provide maneuverability. 


When fuel is weightless, how do you te 
how much is left in the tank? Ponderin 
this problem, which affects all space v 
hicles, designers of the AEC and TRW Sy 
tems determined to put a “Geiger” in th 
tank—along with a little radioactive kryp 
ton gas. What happens is this: The ga 
triggers the Geiger counter into initiall 
high readings. As the fuel is used, th 
gas expands to fill the void. Radioactivit 
then decreases as measured by the counte 


| and the lower the count, the lower the fuel 


The laser may end tooth decay for all time 
In an amazing new technique, the power 
ful beam of a ruby laser is used to glaze o: 
seal the outer enamel without danger te 
the pulp or the patient's mouth. A specia 


| sodium solution enhances the glazing effect 


The ruby laser produces a controlled light 
beam with enough heat energy to harmless: 
ly glaze a single tooth in less than 2 
billionths of a second. The process, unde: 
development by Electro-Optical Systems o. 
Pasadena, Calif., may be available to se 
lected patients at some dental offices with 
in 24 months. The laser should cost no more 
than present dental X-ray equipment anc 
wil be used by the dentist in much the 
same way. 


Another cause of earthquakes [see “Can We 
Stop Earthquakes from Happening?" Apr. 
'69] may be sonic booms. Recently, scien. 
tists from the Environmental Science Ser 


vices Administration set up 12 seismologi: 


cal stations around Cape Kennedy. The star. 
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The toughest twenty feet 
. your car will € 


Honea 


T. ub MER ame 
Res E Ji 


When you drive your car into 
the garage for the night, you run 
the engine just long enough to 
circulate the moisture that's been 
condensing on the cylinder walls. 
But not long enough to dry it out 
or to coat the engine with oil. So 
harmful acids build up which can 
cause rust and wear. 

Quaker State Motor Oil in 


e al ae ee Au ru e c MOON Pas aa MERE. 
UP - ^ ae a a Pm oe ESSE a 
5 Rp et. i 


ia 


| "(0082 9 23 


Sh nera h. cr 0r e ; : E P. 
uo a 


your c 


Mee e e CRI IOCIS punte Rn OK ri Rack PRE zt e T 


MAC MC abc e tulo ea hp pe Pal 


Beet LY Rey hens” 


Se a 


ankcase can help prevent 

this. Quaker State is refined from 

only 100% Pure Pennsylvania 

Grade Crude Oil. It coats vital | = 2 

engine parts with a protective oil A Om 

film that prevents damage from 

rust, dirt and other impurities. 
Quaker State Motor Cil can E : 

make that tough little drive alot — 49. se 

easier on your engine. M 


Pate 


engraved signs have a markup of up to 500%. 
Work 2 hours a day and earn up to $150 a week 
extra. Complete with accessories—everything you 
need to start—from $130. Write for free catalog. 
Dept. PS 569. 


SCOTT MACHINE DEVELOPMENT CORP. 


215 PROSPECT AVE. 
P.0. BOX 217 * WALTON, NEW YORK 13856 


MAY 1969 | 33 


a MAN-SIZE 


(aed 59) COMPACTS! 


sdbd$4e- 60" swath 


No week-end toy — this garden tractor has 
real work power! 14 hp, plus extra size, 
weight, and traction gives you added pull- 
power. All-gear drive saves horsepower... 
puts more into larger attachments. You can 
mow 2 to 3 acres per hour; clear 16" snow 
in one pass; plow, roto-till, move dirt. So well 
built, you actually get over $100 more value. 
Send for catalog, prices, name of dealer. 


[^77 70 000 TT 
NAME... 
nll | : 
| 
| CONOMY | 
1 TRACTOR | 


1005 A-5 Anoka Ave., Waukesha, Wisconsin 


SEND TO 


Carpenters’ Secret 
Makes Ugly Nail 
Holes Vanish. 


Repair ugly nail holes like professional 
carpenters do with PLASTIC WOOD. 
Handles like putty. Hardens like wood. 
Plane it. Sandpaper it. Var- 
nish or paint it for perfect 
finish. Get PLASTIC WOOD 
in tube or can. Walnut, oak, 
mahogany or natural color. 


GENUINE 


PLASTIC 
WOOD" 


CELLULOSE FIBRE FILLER 
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PLASTIC 
WOOD wei: 


Science Newsfront 
[Continued] 


tling possibility: Sonic booms from either 
airplanes or missiles could trigger minia- 
ture earthquakes strong enough to destroy 
buildings. The stations showed that cou- 
pling can take place between sonic booms and 
seismic waves when a plane or missile is in 
a dive or a climb (horizontal flight has no 
effect since the sonic wave is traveling much 
faster than the seismic). Recommendations 
include checking out seismic velocities in 
areas that will be flown over by a large num- 
ber of supersonic jets. 


A radiation-cured concrete-plastic mix may 
make roads, buildings, foundations, and the 
like extremely strong and durable, resistant 
to freeze-thaw damage, corrosion, and abra- 
sion. In a process developed at AEC’s 
Brookhaven National Laboratory, ordinary 
hardened concrete is soaked in a liquid 


| chemical (a "monomer") such as methyl 
methacrylate. It is then exposed to a ra- 


diation source for several hours (heat and a 
chemical catalyst could also be used) to 
harden the liquid into a plastic. The ma- 
terial has four times more tensile and com- 
pressive strength than ordinary concrete, 
and water permeability is almost eliminated. 


Artificial rubber hearts have come a long 
way and may soon be used to supplement 
donor hearts in serious cardiac cases. Work- 
ing with a nonclotting material called Elec- 
trolour, Goodyear and Cleveland Clinic re- 
searchers have developed a life-size rubber 
heart that has kept animals alive for up to 
50 hours. Made from velour fabric sprayed 
with bioelectric polyurethane, it is a big im- 
provement over previous materials. A suc- 
cessful artificial heart could keep patients, 
awaiting a transplant, alive. A good heart 
booster might permit a patient's own heart 
to mend. 


NASA mission controllers make decisions as 
well and as fast in emergencies as a com- 
puter. This is the finding of Prof. Ward 
Edwards of the University of Michigan. 
Says he: Men must make the judgments of 
value and probability on which wise deci- 


| sions depend. Computers are poor at this 


and at juggling the goals of the mission, 
making compromises, and the like. 'The big 
problem is keeping human controllers in- 
terested when nothing happens—and who 
ever heard of a bored or sleepy computer? 
Edwards hopes to find a way to have con- 
trollers make emergency decisions ahead of 
time. They can be “canned” and applied by 
a computer when needed. 


Here's what 
VON SCHRADER 
has to offer YOU... 


if you would like to go into 
a profitable business 
of your own (full or part-time) 


| e VON SCHRADER offers you these 3 money- 


making businesses: RUG CLEANING, UPHOL- F. T 4 


STERY CLEANING, WALL WASHING. 


2 * ALL DETERGERS are reasonably priced. & : 
Many VON SCHRADER Associates make more than *. see 


the price they paid in the first month and from the 
original supplies that come with the Deterger. 


3 * SOME VON SCHRADER Associates start 
spare-time . . . and later on change to full time. 


4 * NO SHOP is needed . . . all work is done in 
customers' homes or on their premises. 


ð * NO COSTLY OVERHEAD ... you work 
from your own home and hire helpers only when 
your business justifies. 

6 * YOU ALWAYS OWN your Detergers... 
no one can ever take them from you. 


7 * ALL THE MONEY you take in is yours 
alone . . . you never pay any fees, or dues, or 
royalties to anyone; you are truly YOUR OWN boss 
in YOUR OWN business. 


8 +e YOU WORK WHEN and where you care to 
. . . you have no quotas to meet, no extensive 
forms to keep, no reports to make. 


9 * FULL OPERATING INSTRUCTIONS 
come with the detergers. They are easy to read 
and to follow; anyone can operate; you need no 
special skill or training. 

10 * VON SCHRADER BUSINESS MANUAL 
is complete; it tells everything you need know to 
make a success out of your venture, including how 
to go about getting business, suggested sales let- 
ters, who to call on, tips on keeping your books 
and tax records, suggested telephone book and 
newspaper advertisements, radio announcements, 
etc. Handout literature is also included. 


11 e VON SCHRADER cooperation and assist- 
ance is always at your service. We continue to help 
you solve unusual problems regardless of nature. 
Training and consulting with experts is also avail- 
able at no extra cost. 

12 * VON SCHRADER perfected the first RUG 
DETERGER and we are by far the oldest and largest 
company manufacturing machines of this type. 


VON SCHRADER MFG. CO. 


eda st aaa 


ENGR ERR pneri 
aT nia 


e Read below what a few of our many Associates 
have to say about the success of VON SCHRADER’S 
FREE ENTERPRISE PLAN. Then return the coupon 
or write TODAY. It costs nothing to get the details. 


HOMER KENDALL, Indiana « "Your business helps and 
training are really wonderful. How could anyone fail?” 
LESTER VERNON, Wisconsin © "Have had my Rug Deterger 
almost two weeks, have earned 2,3 its cost already." 

J. M. ROGERS, Pennsylvania « "Worked 7 hours yesterday, 
earned $85.56. Part-time last week netted $103.70." 
ROY NELSON, No. Carolina « "I am doing real well with 
the Upholstery Deterger. I grossed $204 in four days 
last week and have plenty more work. Everyone is very 
well satisfied.” 

BOB GREENBERG, California « "First month I made over 
$800; now 80*; to 90°; are old customers." 

EMMET FREMONT, Colorado « "It's amazing what the Wall 
Deterger will do. I'm more than satisfied." 


SEND FOR THE FACTS TODAY 

VON SCHRADER MFG. CO. 

9511’‘A” Place, Racine, Wis. 53403 

Please rush information about your 

————  JDETERGERB(S) 
(Write in name of deterger(s) 

and how I can start my own profitable business, 


Name 
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SHORT CUTS AND TIPS 


| FROM HERE AND THERE 


Pill bottle ‘‘magazine’’ 
keeps pellet count 


When using a CO.-powered 
pellet gun, overshooting the 
charge in the gas cartridge 
can cause accuracy-destroy- 
ing power loss and pellets 
to lodge in the barrel. Since 
most modern pellet guns are 
good for about 45 shots per 
cartridge, I count out groups 
of that number and carry 
them in capped, clear-plastic 
pill bottles. A glance at a 
"magazine" tells me when to 
put in a fresh gas charge. 


HERBERT J. MOON 
Washington, D.C. 


Plastic windows for hazard areas 


Some windows (basement, for example) 
are more likely to be broken than others. 
To avoid repeated repairs, I substitute !4- 
inch-thick clear plastic for glass. It's easy 


to work with ordinary glazing compound. 
HOWARD KLINE, St. Marys, Pa. 


Drawing board stores artist supplies 


A discarded wardrobe chest can be made 
into a handy cabinet for an artist, drafts- 
man, or workshop enthusiast. And, by sub- 
dividing the drawers, pens, pencils, brushes, 
or assorted tools can be stored in an orderly 
fashion. Use steel drapery rod to make the 
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Lubricated lighter needs less filling 


Evaporation, between the lighter and the 
case, is why most lighters have to be filled 


frequently. If you coat the lighter with 
Vaseline, that space will be sealed when the 
lighter is reinserted in the case. 

CARL E. WIENINGER, Palo Alto, Calif. 


( TOSUIT DRESSER T0P—A^—- 
SOLDER LUG TO ROD T 


J 
= i 


T f 


p" 
VA" STEEL ROD -4 ; 
Faf 


wu 
\ 


E llo } \ 
ZO SA" pH. SCREW 
ve TO DRAWING BOARD 


board support (sketch at right); after bend- 
ing it to shape, place it on the dresser top 
to locate the lug positions. If necessary, 
block the chest up at the base so that the 
drawing board is at a comfortable-to-work- 
at height. You may also wish to adjust the 
angle of the board to suit you. 

Mac L. Orps, Manhattan Beach, Calif. 
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E 


XR ed a 


can deliver all the insulation 
his father needs 
for their whole house. 


ai 


J-M Foil-Faced Fiber Glass insulation cuts big jobs 


Installation J-M Foil-Faced Recommended 


down to size. It's lighter. More compact. Easy to Fiber Glass R/Value 
do it yourself. Finer glass fibers trap that escaping Insulation 
heat...orcool... more effectively. And the foil PEOR 
facing is a superior vapor guard and shield | Super-Thik 
against summer sun. FHISTHIR 
Just follow the R/Value chart for the kind of editum 
Foil-Faced insulation recommended by J-M 
engineers. Complete details are at your nearest Ful-Thik 
J-M dealer. Or write Johns-Manville, Box TRAC | | 
290-BA, New York, N.Y. 10016. UM The higher the R/Value, the better the insulating value. 


T.* z So, for economy of operation with electric heat and/or 
ohns-Manville air conditioning—use higher R/Value products. 
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TRE 
SPECIFIED 


DAP CAULK IS 
TOUGH ENOUGH 
TO BE SPECIFIED 

BY ARCHITECTS. 
FILLS AND SEALS 
CRACKS AND JOINTS 
BEFORE PAINTING. 
PREVENTS DRAFTS 
AND HEAT LOSS. 
STAYS. FLEXIBLE. 


AULKIN 


® wie mis 
grade 


DAP Inc.,Dayton, Ohio 45401 / SUBSIDIARY OF Plough. Inc 
Also available in Canada 


Says Freeman J. Jeffress, Oklahoma City, Okla. 
"Your course is so good, | wouldn't take 
back the money | paid for it. | have a nice 
little shop set up in my home and it has 
already paid for itself!" 


a LOCKSMITH 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 
Earn Extra Money RIGHT AWAY! All Master 
| Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 
ance of experts. 


7 FREE Illustrated Book 


pieces of For a future as vour own boss or in a hith-pay 
i nt job, send for FREE book and sample lesson pares. 
in a T jn Only school] of its kind: Fic. State of N. T, Aeccred- 


Locks, Picks, ited Member National Home Study Council, 
Meer "d Age Tech. "n Study Schools), Dept 
su ed for use ech. ome Study Sehools), ept. 
oth course, Little Falls., N. J. Est. 14a 


APPROVED FOR VETERAN TRAINING 
[— — — — — — MAIL COUPON NOW! .— — — — — — 


LOCKSMITHING INSTITUTE 
Dept. 1111-059 
Little Falls, New Jersey 07424 


| 
| 
| 
Nang cnancecenseeseeneceseenrentoeewse | 
| 
| 


state 
Diolom:z, Locksmithing Tnstitute (Div, of 
1 1 1 1-050, 


| Please send, 
without obli- 
| gation, FREE 
| Book, “Your 
Big Opportu- 
| nities in Lock- 
smithing,'' and 
Sample Lesson 
| Pages. No 


(Print here) 
POPES 6650-5 6S EES SS ! 


Salesman will | CHY .......... os State... i ee | 
| call. Check here if Eligible for Vet Benefits is | 


This Dremel Electric 
Engraver Permanently 
Marks Any Material — 


metals, glass, wood, plas- 
tic. Ideal for identifying 
tools, engraving jewelry, 
coding industrial tooling. 
Weighs only 7 oz. Cali- 
brated stroke regulates 
depth of engraving. Only 
$14.95 with solid carbide 
poinf and storage case. 
Diamond points available. 
See your dealer or write 
for literature. 


DREMEL MFG. CO. 
Dept. hor -E, Racine, endet tani 


Simple, sensible, Red-i-Kut shop tested plans. Build for HN 
yourself or sell at a good presa. SAVE l's 333. Narrow ` 
waist XJ" jet models **Spirit of the Century'' and new : 
**Spirit of Peace'' with amazing console base or stately : 
straight side **Spirit of America''. ‘‘HOW-TO"' Photo- HET 
pack Plans with LIFE SIZE PATTERNS tell all—plus 4 
CLOCK BUYER'S GUIDE. Jet age heavy brass weight. E 
caent original) Westminster. Tube-bell chime move- 4 
ments, gorgeous bronze-ailver MOVING MOON dials. 
LYRE pendulums, finest solid a" kiln dried mahoxany. t 
walnut or cherry Jiffy Joint Kwik-Bilt casc kits. $1.00 each 1 
plan. Roush 32,50 all three plus Free Bonus * 'Petite Grand- 
mother'' plan. as folks have for over 50 years. 


Kuempel Chime Works, 5 Keumpel Bldg., Minneapolis, Minn. 55416 


——6 7] 
THE LAW 
TRAINED || 
MAN 

Write today for a FREE copy of illustrated law book. “THE LAW- 
TRAINED MAN." which shows how to earn the professional Bachelor 
of Laws (LL...) decree through home study of the famous Blackstone 
Law Course, All necessary books and lessons provided, Moderate eost: 
convenient monthly terms, Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Dept. 125, Chicago, Illinois 60601 


REPAIR HYDRAULIC JACKS 


Earn while you learn at home, billions of jacks 
in ias and auto service stations, trucking firms, 
body os riggers, factories and farms need 
Servicing > a. Mast of which you can learn to Æ 
repair. We * show you HOW. Start spare time in |g 
your basement or zarage, Big opportunity for Aly 
mechanics, ACT NOV! i 


FREE BOOK 


Fonnded 1890 


II Write for folder No. PS-5 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CD, INC 


P e BUILD. inis MNA BIKE! 3 
ans reveal ste ACh step details! 


® BUILD A RACING KART! 


Learn how you Build frame for less than $10! 


| 

| 
can buy used | 
engines $15 up, | 
new engines $30 , J & CT: | 
with FREE con- ss S 2 | 
fidential list and z r ans (i | | 
coupons when you FAM T? for brochure describing plans: | 
=j 


order your plans 


PLANS, | Box 517 Dept. PS-5 Omaha, Neh. 


When writing to Advertisers 
please mention Popular Science 


Electrical Work's a S48." 


» « « With this P.S, show-how book on hand: 

How to Be Your Own HOME ELECTRICIAN, 
by George Daniels. Step-by-step instructions for every 
installation or repair. Covers Codes. Outlets. Plugs. Switch- 
es. Fixtures. Theory. Safety. Hundreds of photos. Luxury 
Muro paper covers. Money-back guarantee. Send only $1.95 

We pay postage. To Popular at oar o. 3569, — « 

44 Hillside Arenue, Manhasset, N. Y, 11030. * 
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KLEPPER 


3 Boats-in-1 
Foldaway 


Easy to Carry.. Es : 
(bags fit any ^ [s 
Speedy Assembly = 


(no tools, no strain) 
Most Economical 

(low cost, low upkeep) 
Unsinkable 

(perfect family boat) 
Many New Models 
(kayaks to sloops) 


FREE Catalog PS9 


Need more money? Earn $60-$75 
+ aweek, spare time, at home mak- 
&.. ing rubberstamps for offices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospects—ev- 
m erywhere. Right in your own com- 
A | munity. Turn out special stamps for 
|; names, addresses, notices, prices, ete., 
" in minutes with table-top machine. We 
furnish everything and help finance you, at 
less than bank rates. Write for free facts. 
No salesman will c 


Rubber Stamp. Div., 1512 Jarvis, Dept. R-3- ES, Chicago 60626 


<N 2 epar ang watch 


= 
... SWISS OR AMERICAN 


È Unique, modern Sweazey System starts you 


making repairs right away. Develops skill 
step by step at home in spare time. 
Diploma awarded, Free sample lesson. No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 459, Fox River Grove, lllinois 60021 


i BE A CAMERA, 
CRAFTSMAN! 


$ New opportunity for big-pay jobs or your own 
B business, Now Y OU can learn to repair cameras 
.. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc= 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member (ea) 
Dept. PT . Englewood, Colorado 80110 


INVENTIONS—NEW PRODUCTS—IDEAS w 
DEVELOPED & PREPARED " 
For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS E 
ui Second Decade of Reliable Service to mW 
| INVENTORS * MANUFACTURERS * ATTORNEYS wi 
United States Patent Office former Patent. Examiner 
A United States Depariment of Army former Patent Adviser E 
Chamber of Comme 
H. — TT FREE CONSULTATION — — — — — — M 


Member: United States 
NH THE RAYMOND LEE ORGANIZATION E 
.230-H Park Ave. New York City 10017 212 MU 6-8500 J 


g SEND FREE “IMPORTANT PATENT INFORMATION” ll 
Lj] Name..iccvadawasauw da Vr x SEES xc xEW EE 
Bl address Tete Tee eee ee ee E ———— E 
L3 —À ee ee eee ee i 


MAKE IT BIG 


WITH NIS 


PROJECT METHOD HOME TRAINING 
IN INDUSTRY... 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION 


+ Master Course in Color TV Servicing 

* Color TV Servicing 

e Master Course in TV & Radio Servicing 

* Practical TV & Radio Servicing 

s Master Course in Electronic 
Communications 

« FCC License Course 

« Master Course in Electronics 

Technology 

» Industrial and Automation 

Electronics 

« Computer Electronics 

Basic Electronics 


. AIR CONDITIONING, REFRIGERATION DV. 


| © Master Course in Air Sears Onin 
| Refrigeration & Heating 

* Air Conditioning & Heating 
| s Refrigeration 


MECHANICS DIVISION 


« Master Course in Auto & 
Truck Mechanics 

| * Automotive Mechanics Z 

+ Truck & Heavy Duty Mechanics 

e Engine Tune-Up & Electricity 


HOME APPLIANCES DIVISION 


* Home Appliances Master 
Technician's Course 
+ Home Appliances Servicin 
| Handyman Appliance "t r 


NATIONAL 


WORLD-WIDE TRAINING SINCE 1905 
4000 South Figueroa Street Los Angeles, Calif 90037 


CLASSROOM TRAINING 
AT LOS ANGELES 


—— ONIS 0008 


mms. 


T EMEN tT 3 i spe AR mas 
j includes new Exclusive 
Circuit Trainer 


NTS occupies a city 
block with over a 
million dollars 

in training facilities. 
Check special 

box for details. 


NATIONAL XE» SCHOOLS T) 


WORLD-WIDE TRAINING SINCE 1905 


"] 4000 So. Figueroa St. Los Angeles, Calif. 90037 


Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 


F |; ELECTRONICS DIVISION 
B © AIR CONDITIONING, REFRIGERATION DIV. T 


f O MECHANICS DIVISION I 
g O HOME APPLIANCES DIVISION (Dept. 202-59) 
ee ae Age 

I Address i 


f 


] city oe j. OEO 
j O Check for veteran training under new G. I. Bill. 
H 1 C Check if interested ONLY in classroom training 


at Los Angeles 
E E EM ee M M DM UM M M M D LM OL 
| 
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Why do millions of men 
F 
rely on MOTORs Manual? 

They know MOTOR's AUTO REPAIR MANUAL features 
the clearest, most up-to-date ''how-to" information 
on car service and repair—that's why! This giant 
manual, over 1,100 pages, really saves them time 
and money. First, big trouble-shooter section and 
trouble-shooting info throughout help pinpoint 4,200 
car problems for 2,300 cars built in America from 
1963 through 1969—plus VW. Then, over 3,000 pics, 
225,000 facts (many in handy chart form) show 
where to start. Which tools to use. What to do, step 
by step, on almost any job. 

See why 5 million copies have been sold. Try it free 
10 days. Then, pay just $2 in 10 days, $3 a month 
for 2 months, then $1.95 (plus delivery and sales tax) 
—or return it with no questions asked. Simply fill in 
and mail ad to MOTOR Book Dept., Desk 925, 250 W. 
55th St., N.Y.C. 10019. 


rint Name Age 


Address 
City & State Zip 


AUTO REPAIR 
MANUA! 


STAPLE GUN TACKER 
SHOOTS A STAPLE WHEREVER YOU'D DRIVE A NAIL! 
Faster ..Easier . . Better! 


HEAVY DUTY Model T-50 


Powerful automatic gun tacking Aiie Ñ 
tool for ceiling tile, | — 


insulation, screening, 
upholstering, roofing 
| —1001 professional home /^/& 
fix-it & improvement 
fastening jobs. 


/ / staple sizes: 
J Ua 1/4", 5/16", 3/8", 
Mf 


WA J” 1/2", 9/16" and CEILTILE. 


ARROW LIMITED TIME SPRING SPECIALS! 
$7.70 VALUE Only $5. Jo 


Includes 
JT-21C 
Light Duty E, 
GUN TACKER $ mru 
and JT-21 
screen/Wire 
Attachment 
YOU SAVE 
| $1.75 


At Hardware, Building Supply, 


| TNR Duty 1 
| GUN TACKER f 
with Stretcher 2 
and Wiring $ ^ 
Attachments 
YOU SAVE 
$2.00 


Hnnow FASTENER COMPANY LP 


271 Mayhill Street, Saddle Brook. N. J. 07663 S3 
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A Treasury of 
i TOOLS 


NEW CATALOG 


Unique collection of hard-to-find ver- / ES 
satile hand tools and small power fads Na : 
rarely found in stores or other cata 
logs. Large selection of unusual knives, 
precision tweezers, Jewelers’ and elec dd: 

tronies pliers, flexible shaft machines, endless hacksaw, diamond 
elass cutter, soldering jigs. carbide hacksaw blades, silver solder, 
micro- miniature tools and senres Of other faseinatinz iren to nia ke 
projects easier, more run. AT are top quality tools, Used extensively 
hy woodworkers, muchinists, craftsmen, Money back guarantee 
Send 25¢. 


BROOKSTONE Co. 


5922 RIVER ROAD, WORTHINGTON, MASS. 01098 


COMPLETE AUTO THEFT $6.95 
PROTECTION FOR ONLY... Q 


nini AUTO BURGLAR ALARM KITS FEATURE: 
Key Lock Switch With Two Keys 
í Horn Sounds When Any Door or Hood is Opened 
e Shuts Off Automatically After Thief Flees 
® Made to Work in Any Weather For Up To 20 Years 
e Complete 30 Day Money Back Guarantee 
Don't Wait Until Your Car is Stolen—Buy crow 
Send Check or Money Order To. UNITEST MFG. 
P.0. Box 5657 Pittabureh, Pa. 


ON DRAINS cellars, cisterns, wash tubs; 
TA CIRCULATES - SPRAYS 


Stainless shaft. Won't rust or clog! Use 
344 HP for up to 2,400 GPH: 
450) GPH 80' high: or 1, 800 GPH from 25’ well. 1" 
inlet: 34" outlet. Coupling included free. 5 
HEAVY DUTY BALL-BEARING PUMP. Up to 5,: 
: or 3.0 W) GPH from 25*' well. 114° inlet; 1" outlet. $12. 25 
2 qm Postpaid if cash with order, MONEY BACK GUARANTEE 


Centrifugal and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, N. J. 08502 


1,001 uses. 
35:60 HP motor or larger.. 


g ALL FAMOUS 
-- BRANDS! 


TRUCK 
@ AUTO 


" HEADQUARTERS Sor ALL SPORT CAR TIRE SIZES 
=" SEND FOR YOUR FREE CATALOG - FREE! 


DIAL TELEPHONES 
With bell $8.95. If plug is required 
add $2.00. Factory reconditioned, 
Guaranteed. Many other phones 
available, write for free list. 
All shipments FOB Waymart, Pa. 
SURPLUS SAVING CENTER 
B Dept. PS-9, Waymart, Penna. 18472 


J PLAYER PIANOS 
PUMP ORGANS 


ELECTRIFY 


YOU CAN QUICKLY END TIRESOME FOOT-PUMPING | 
With a Compact Low-Cost Lee Silent Suction Unit 
= J EASY TO INSTALL /1000'S IN USE — E 
: FULLY GUARANTEED == | 


SUTUUUEDUMES E MEPEMU m - — = 
| write to x etum 
||| LEE MUSIC MFG. CO. | | T~ 
x Box 595 A 


Tujunga, Calif. 91042 


BEST You Can Buy! 


Spray it on! 
Wipe it off! 


e Cleans * Restores * Re- 
conditions + Makes leather, 
plastic gleam like new! 


At service 
stations or 
write for 
dealer's 
name. 


E Oi d tOFrENT a 

* Wines * reot 
MACO MR ODUcTS Iwt 

Erin d, enc 


no ict 


[ss 


MALCO PRODUCTS INC. 
Dept. IZ Akron, Ohio 44309 


| ANTES TELESCOPE 
45 POWER 25x-45x-75x 9495 
NEW 3 in one telescopes, 3 variable 25X 
pag hs magnification. Brass bound. 


ae Ets soe for ultra bright images 
T5 er for | range. ' 
dun" to 
tant stars, moons, o 

anywhere a 


ig is- — aii 
jects, sports 75 | ee 
close um amazing-low price. 5 sec- 


times c F- 
tions. Opens 36" closes 1 ft.; Con- 
polished lenses. Can also 


= M oat 
weriul BCO 
E t this 


! ains 4 groune 
Ppr be used E. powerful microscope. American made. Mass 

Pigruoium enables us to offer telescope complete Including 
case $4.98 post paid. Money back guarantee. 


Criterion Co., Dept. PSB-54, 331 Church St., Hartford, Conn. 06101 


mo ELECTRONICS 


INTO 
training leads to success as technicians, field 


V.T.I. 
engineers, speclalists in communications, guided mis- 
«iles, computers, radar, automation. Basic & advanced 
courses, Engineering Technology and Electronic Tech- 
nology curricula both avallable. Assoc. degree in 29 
mos. B.S. Vadis apad G.T. approved, Start Sept., Feb. 
Dorms, campus. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


LEARN 


meat curtine Eff 


Train quickly in B short weeks at Toledo for a 
bright future with security in the vital meat 
business. Big pay. full-time jobs—HAVE a 
PROFITABLE MARKET OF YOUR OWN! Time 
payment plan available. Diplomas given. Job 
help. Thousands of successful graduates. Our 
46th year! Send NOW for biz, new illustrated 
FREE catalog. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT dla: DepL al- U, Toledo, Ohio 43604 


Now you can 


“Turn on 
ihe door” 


and hear your hi-fi! 


Revolutionary, super-thin, super hi-fi 
|| speakers let you get sound from the 
smallest spaces! Doors, chairs, tables, 
J| even from auto sun-visors. Easy to in- 
| stall. See your audio or parts dealer or 
write for full data on these new hi-fi 
space savers. 


The Magitran Company 


311 E. Park SL, Moonachie, M. J. 07074 
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New MEZURLOK® power tapes, 12 and 16 feed 
long, are light, easy to carry, fun to use. The 
polished chrome case is Cycolac®, the rugged, 
lightweight material used in football helmets. 
Blade action is free and easy. Push toggle lock 
on case front and blade stays put. Pull back, 
blade glides back. See these beauties at your 
dealer's today. 

Cycolac is a Registered Trademark of Borg-Warner Corp. 


| 


EXCLUSIVE FEATURE 


Rubber Bumper. Exclusive rubber cushion at mouth of 
case helps take up blade return shock and prevent 
end hook breakage. 


| l f F. -J '4d l| ff | 
| F E " Fh Y g LÁ 

(eg pee 

Way re —- 


A DIVISION OF Æl COOPER INDUSTRIES, INC, 


EARN $20.00/HOUR 


, By Assembling These Unique Lawn & Garden Tractors 


Two popular models are of- 
fered at low, factory-direct 
prices in easy-to-assemble 
Kit form. Just assemble, 
then resell locally to make 
Big Money in your spare 
time! Keep one to enjoy 
and demonstrate. ‘‘Build- 
it-yourself’’ PLANS and 16 


MINI-DOZER® Pf Tractor.” (cost de. MINI-BEEP® 


Heavy-duty, high performance track vehicle. ducted from Kit purchase Full 4-wheel drive compact Lawn Tractor. Also 
Smooth lawn or cleated dozer tracks. Highly price.) Either Catalog 50c, makes a fine lightweight cross country vehicle, 
maneuverable — turns 360° in own length. both 75c. Either Plans Maneuverability and traction unequalled by 
Full line of attachments including dozer blade, $5.00, both $7.50. any other lawn and garden tractor. Complete 


mowers, plow, etc. line of lawn attachments. 


mann C. F. STRUCK CORP., Dept. PS-59, Cedarburg, Wis. 53012 mem 


BUILD FROM BICYCLE FRAME 
i: |! — BIGGER, BETTER THAN A MINI-BIKE 
E 4 | Convert old bicycle frame for $5.75, plus 


small weld job. Step-by-step Plans, 
photos show how. PLANS, $2, re- 


Ee 


fundable with order for wheels, Send 


, i engines, clutches, kits. Also Mini- 25¢ = 
2 A RT L E SSO N S 2*4 E E Bike Plans, Kits. Discount Prices. f°" Catalog! : 
NJOY glamorous high-pay career or protitable | GILLIOM MFG. co Dept. PS.5 5 St. Charles, Mo. 63301 


hobby ! study at home in spare time, Draw- m... — 
ing. Painting, Advertising Art, Fashion Illustration. Free 


TV Art, etc. Assignments corrected with overlays bv / Catalo 2400 400 Novelties 
mail. Remarkably low cost. Pres. book [ck Send for | New 


FREE INFORMATION today, No obligation. Send New Send for world famous catalog of novelties, live animas, 
name, address, zip and age to: WASHING- ggg — : scientific supplies, hobbies, funmakers, planes & boats. 
TON SCHOOL OF ART, Studio Y7- 008, Por! Mere looms, magic tricks, joke articles, unusual seeds. 
Washington, N. Y. 11050. (Estab. 1914) pu gadget timesavers, cameras, optical goods, projec- 
5 tors, movies, lucky jewelry. religious novelties. dis- 

aes m Member National Home Study | — guises, musical instruments, stamps. coins, puzzles. 
—— tellers, radios, auto & bike accessories, telescopes, magni- 

fiers, compasses, banks, smokers' gadgets, artists' supplies, print- 
ing sets, engines, motors, shockers, knives. billfolds. sports, books. 
games, plants, etc. Johnson Smith Co., Dept. 512, Detroit, Mich. 48224 


a \ For Sparetime or 


Full-Time Income | $50,000/YEAR POSSIBLE! 


There's Good Become a Finance Broker 


MONEY IN Full or Part Time 


RMP & Co., P.O. Box 901 Desk 2D 
El Reno, Oklahoma 73036 


110-120 VOLT A.C. 
LIGHT PLANTS 60 CYCLES 


Fanhbelt driven irom wvickunp or 
small gas enrine. Operates SAWS, 
drills, pumps, freezers, en ae 
X1000 Watts——Needs no bat- 
ters. eg, sUDU.350 Now $62.60. 
1500 Watts—6 or 12 volt ve- 
hicles Rew. mHU.250 Now $52.50. 
3900 Wnatts—12 volt ronces 


Here's s a proven, practical way to earn sparetime cash while you 
develop a money-making business of your own. Investment is 
small. There's no overhead, no stock to carry, no selling involved. 
FOLEY SAW FILER—Do a perfect job every time automatically 
with the Foley Saw Filer—and use the Modern Lawn Mower only Reg. 8179.50 Now $99.5 
Sharpener to earn extra cash precision-grinding all mower blades. Guaranteed, Check or Money 
There's no experience needed — you can begin to make money get 


right away in your basement or garage. | Virden Perma-Bit Box 1066 PS, Amarillo, Tex. 79109 
| 


*3to*6 An Hour Sparetime 
Get started now and watch your busi- 
ness grow! Thousands are earning cash 
this easy way— many build a complete 
sharpening service with year around 
profits. You can, too, with the easy-to- 
follow Foley Plan— write us today! 

dicts shortage of 50,000 civil engi- 


Foley Manufacturing Co. 

Minneapolis, Minnesota E os 1 neering technicians asurve rs ete. 
2:830 -408-T. 3.13.48 FOLEY MFG. CO.  — M —A Mni I CAREER KIT." No salesman will call. 
Ful tae te ele sae 519-9 Foley Bidg., Mpls. Minn. 55418 - 


[| 
"EXTERIS. P PINE O Saw Filer Information d iue AGE 
aC ai RC EAEISEE LU) Mower Sharpener Information i 


Buy and Hold U.S. Savings Bonds 


i U.S. Bureau of Labor Statistics pre- 


Gi rd 1 
Em mm m LLALI I1 1 I E es ‘a 


and make profits L] Money-Making Booklet | ADDRESS [LÁ 
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tion, no sale nan ADDRESS... SL | - NORTH AMERICAN SCHOOL OF SURVEYING & MAPPING Y |pM - 

will call. Wo —— U— 0. | — | 4500 Campus Drive » Dept. 4185, Newport, Calif. 92660 epe 
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SPACEMAKER! Glastron Sportster V-156 


America's most popular, most 
fiberglass boat 
Fm sets the pace with more fun 

y DENN space. Huge forward cockpit 

gives you 35% more boating room. Swing through windshield 
for easy docking, fishing or family fun. This superb 15 footer 
. a ride 
so soft it just has to be Glastron' s Aqua-Lift II hull. Style, 
ride, performance rugged dependability and loaded with a 
it's America's 
most imitated, most wanted boat! 21 Great models, 15’ to 23’ 
from $567 to $8350. There's a Glastron waiting for you! See 


BS imitated 15 


gives instant response with tremendous stability . . 


wealth of outstanding features. No wonder 


your dealer today. 


PROFIT. IN YOUR SPARE TIME 


| SMALL ENGINE REPAIR PAYS BIG ! 


Outboard * Povermower* Chain Saw + Tractor 


MAKE EXTRA MONEY —or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. ‘‘Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 5-G, 472 Market St., Newark, N.J. 07105 
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LABORATORY TESTED! 


U.S. PATENT 3.159.140 


TRAINS 
ANY DOG INSTANTLY! 


PUPPIES, DOGS OF ALL AGES. NEVER FAILS! 


STOPS 
House Soiling * Jumping 
Chewing * Barking * Biting 
Digging * Gun shyness 
Instant Point, elc. “Busting” birds, ctc. 
40,000 satisfied users. Hundreds of unsolicited testimonials. 
Four demonstrations on Art Linkletter CBS-TV. Now prescribed 
by veterinarians, breeders. 


Simple hand sound device controls, teaches dogs like magic, Use at 
home or in the field. Leashless, Train your dog anything, near or 
far, Achieve far better results than professional trainers! 

Write, wire or phone for complete information on this new, scientific 
dog learning-sound discovery. Kind, not electronic, Fascinating! 


CANINE BEHAVIOR INSTITUTE 
11927 Montana Avenue 
Dept. PS 59 Los elk California 90049 


TEACHES 
Come (at all times!) 
Sit * Drop * Heel * Go 
Stay * Fetch * Hold 


HI-noó 


V-156 Sportster 


GLASTRON BOAT COMPANY i 
Nw, Dept. PS569 + P.O. Box 9447. f 
Austin, Texas 78756 
| CNN: COMPANY 1 
Mud send t new 1969 Glastron Color Catalog. 
Name 
Address = 
ı City State Zip : 


| (—————M T E > 
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Discover the Excitement of Learning 


COLOR TV, COMMUNICATIONS 
ELECTRONICS 


by practicing at home with kits 
NRI sends you 


Train at home for op- 
portunitiesawaiting you 
in Color TV, Broadcast- 
ing - Communications, 
Industrial Electronics. 
NRI learn - by - doing 
courses include equip- 
ment totally engineered 
for training purposes. 
You gain priceless ex- 
perience at home. Build your own custom Color TV 
set as you learn TV-Radio Servicing. Make $5 to $7 an 
hour spare time as you train. Whatever your educa- 
tion, or your reasons for wanting to learn Electronics, 
NRI has 15 training plans you should know about. 
Mail coupon for free Catalog. No salesman will call. 
NATIONAL RADIO INSTITUTE, Electronics Divi- 
sion, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 


T BUND YOUR OWN 


j | ULUR 


n 


* ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


NATIONAL RADIO INSTITUTE 101-059* 

Electronics Division | Check for facts e 
Washington, D.C. 20016 on new GI Bi d. 

" e 
e Name Age . 
e 

: Address ; = e 
e | ë 
e City State Zip e 
e 

e 

.* 
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Crisp Bacon 
g- in 9O Seco nds 


E with INTERNATIONAL’S 
TA MICROWAVE OVEN 


oe 
E 


rai NN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. 
"piping hot" TV dinner (frozen) in 312 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 minutes. Fry crisp bacon 
in 90 seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 115 vac 
house circuit. Write for folder. 
"Times are approximate 


$595.00 


INTERNATIONAL 


CRYSTAL MFG. CO., INC. 


10 NO. LEE * OKLA CITY, OKLA 73102 


BUSINESS for less than $50 


Work at home—make $200 or more a month 


Turn spare time into big cash profits with 
a COMPLETE SHARPENING SHOP. No 
selling, no inventory and you don't need 
previous experience. Our FREE PLAN 
shows you how to start, how to grow. em 
will finance you. Write for free book. 

no obligation...no salesman will call. 


BELSAW SHARP-ALL CO. / 709-B Field Bldg. 
Kansas City, Mo. 64111 


U.S. SCHOOL "NOTE-FINDER" 


Instantly Shows Notes for Tune Tt 


' Secrets of teaching - 
y | music 


Learn at home, in spare time. Play simple, familiar 
tunes right from the start-even if you don't know a 
note now. Clear text, big pictures and our remark- 
able Note-Finder (above) help you learn quickly, en- 
joyably. Join over 1,350,000 USSM students. Read real 
music, play favorite songs on guitar, piano, organ, 
sax, etc. For free 36-page booklet, send name, ad- 
dress, zip and name of instrument you want to learn. 
U.S. School of Music, Studio A155, Port Washington, 
N.Y. 11050. Approved N.Y. State Education Dept.. 


| key chains, 


Imagine a | 


HANDBOOK OF 


Knots and Splices 
| By CHARLES E. GIBSON 


Now tie knots for every purpose—usetul, 
ornament al, fun- to-make! Book gives 
complete ''1-2-2'' sketches and instruc- 
tions for every hiteh, splice, bend, sling, 
lashing or whipping you'll ever need for 
boating, camping, climbing, — fishing, 
hunting . . . for patio awnings, swings, 
hammocks, rope fences, “‘welecome’’ mats 
. Ornamental lamps, vases, bell ropes, 
buggy whips, cat-o'-nine 
tails, rope handeutfs, play quits, ete, 
They're all here . . . over 100 kinds of 
knots and ropework! From the simple 
square knot to such faney numbers as the 
Manrope, Stopper, Shroud, Crown, Turk's 
Jlead, and Pineapple knots. Also COVES 
plaiting, braiding, much more! “Highly 
recommended. ''—Librar Journal. Pru- 
fusely illustrated. ORDER NOW! lil- 
day Money-Back e s nd only 
$4.95 to EMERSON BOOKS. Inc. ., Dept 
130-S, 231 West 19 St, New York, — N. Y. 


10011. 


Works with regular CAR RADIO. and AN- 
TENNA! NO special wiring or installation. 
Mounts UNDER DASH in 5 minutes in 
ANY CAR OR TRUCK. Panel switches IN= | x 
STANTLY from REGULAR du POLICE- | 
FIRE-EMERGENCY radio CALLS—Receives ii 
ALL KONE in our AREA pee range "e 
Size only 2" x C tone tee! cabinet, 


SEND ONLY $2.00 ash: Bs 3,0, amd peret 
or send $0.00 for ppd Del in USA, COMPLETE T ready to re 


| in your CAR with al! parts and instructions. One years parts and 
te vice Warranty—10 day money back trial (if retnd). AMAZING 


FFER rood only tg mail and from: 
WESTERN RADIO Dept. BPS-5 . Kearney, Nebr. 68847 


BERNARD WIRE CUTTERS 
i m $2. 00 plus 35¢ pstg. 


New Army Surplus, Reg. $3.50 value. 

Side cutters will cut wire up to 3/16", 

Powerful jaws for gripping. 6153" over. 
xi uiui all length. 

G.l. PIN PUNCHES. Made of finest tool steel, .O8” 

point size. 3” overall length. 12 for $1.00 ppd. | 


Dept. PS-5, 115 W. First 


P & S Sales okla. 74102 


SMALL ===: 
BUSINESS ‘ies. 


NATIONAL COUNSELOR REPORTS | 
Div. 58E — Texas 78550 


POL LEE - Fi Mt LmERGENCY 
o i 


WRITE FOR 
FREE 
CATALOG 


1000 Sources. $500 to $2 Million. 
Business Capital, Loans, Grants, 
Cash to start a Business. 


WRITE TODAY 


AUTO TOPS, were $69 
CARPETS, were $38 ... | | 
SEAT COVERS, were $36 ...... FR SNR NOW $15 


TONNEAU COVERS, were $39 


R & Y co. 2334 First Ave., 
New York, N. Y. (212) 722-9603 


NOW $12 


[rr ica EUR ILICE le ee —-— à — -— i 4 


When wing to ania: 
please mention Popular Science 


E £^ ALVA ALLEN 
y Ñi "PUNCH PRESSES 


1 to 100 Ton Capacity 
` "T". line of Punch Presses m 
3442.29 hundreds of different style and 
ra fob model combinations. Write for FREE 
|| megs, literature on presses and complete 
^»... dine of punch Press accessories 
3 as—Feeds. Punch Units, Dies, etc. 
Alva Allen Industries, Dept PS, Clinton, Mo. 
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E DEALER INQUIRIES INVITED 
3 MODELS AVAILABLE 


ALL TRANSISTORIZED 


All models find buried metal objects and siwnal lo- 
cation thru earphone with loud sound. Detect wold. 
silver, metallic ore, and nuggets of all kinds. Find 
lost coins, jewelry, Indian artifacts, civil war souve- 
nirs. All models guaranteed to equal instruments sell- 
ing for much more or your money back. Each model 
includes sensitive earphone, battery, and instruction 
booklet. 

Send for FREE pamphlets on the exciting new hobby 
of electronic treusure finding. 


6 NEW TREASURE PROBE KIT—only $14.88 Ppd. a | 
complete do it yourself instrument that we Da. 
antee to work when completed. | 

e ORIGINAL TREASUREPROBE—only $18.88 Ppd. 
completely assembled and ready to use. | 

L| 


e NEW TREASUREPROBE MKII—only $24.88 Ppd. 
an advanced model that includes a powerful built 
in speaker that automatically is disconnected when 
earphone is in use. completely assembled. 


TO ORDER—send cash. check, or money order. 
$3.00 deposit for C.O.D. In N.J. add 4% sales tar 


© 1968 TREASURE PROBE DEPT. PBT 
PO Hox 64 LAKEWOOD N.J. O87O1 
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YOUR PERSONAL LATHE -UNIMAT 


But it’s a lot more than a lathe-also does milling, bor 
ing, grinding, drill press and jig saw work with metal, plas- 
tics or wood. Small enough for table top, extremely ac- 
curate and easy to use. Only $139.50 complete 
» ready to operate. Write for free literature to 


ee -— ee ee ee -— eee 


Pay conci American Edelstaal Inc. 
» S T >. m ^ Dept. AE9, 350 Broadway, 
| ^" New York, New York. 


Tw Goes 
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TRAIL ‘BREAKE! 


Outdoorsmen: | 

Ride where you had to walk be- 
fore. Revolutionary two-wheel 
drive vehicle climbs moun- 
tains, fords streams, hauls 
man-sized loads. Runs all day 
on a tank of gas. 

Write Rokon, Inc., 160 Emerald St. 
Keene, N. H. 03431 


HEAVY DUTY WELDER 


10-DAY FREE TRIAL 
Lifetime Guarantee 


Brand New 95 
1969 Model Ad 


Fits ordinary 110V outlet 
Not one* but 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience necessary, 
Follow simple instructions to make repairs on cars, trailers, farm and lawn equip. 
ment, bicycles, appliances, etc. Make campers, boats, furniture, hundreds of valu- 
able items. NOTHING ELSE TO BUY! Comes complete with full face shield, $2.C0 
patk of welding and brazing rods, heavy duty power cables, special electric torch 
attachment, ground clamp, flux, easy-to-follow illustrated instructions, rod holder, 
etc. Uses standard 1” rods and !a" carbons to weld iron, steel, brass, bronze, 
aluminum, other metals. New improved HEAVY DUTY circuit gives more welding 
power. Gives 4 times the heat needed to melt toughest iron. Plugs into ordinary 
110V outlet. 3 WELDING HEATS . Not just one as with other low cost models. 
Use ''high" for tough jobs, "medium" or "regular" for lighter work. This impor- 
tant feature saves you money and time. Makes it possible for even beginners to 
start welding professionally the very first day. Pays for itself quickly. 10 day 
MONEY BACK GUARANTEE. You must be satisfied or return for refund. 

FREE automatic arc striker. Now weld with push-button ease. 

SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck., M.O., for fast postpaid shipment. 


WEL-DEX MFG. CO., Dept. w-11, Box 10776, Houston, Texas 77018 


Consumer Products Division, 


Use the Model 800 Heavy-Duty Tacker Gun 
to install ceiling tile... repair screens... lay 
carpet...insulate...weather-strip...uphol- 


ster...you-name-it! 
Takes 5 staple sizes, 
from 14" to 94s" — 
plus special Loktile® 
staples for ceiling 
tile installation. Easy 
to load — easy to 
operate. 


Write for 
free booklet, 
TIPS ON TACKING 
Model 800 PS-59 


Also available: 
Model 101 Tacker Gun. Only $5.95. 
Takes 2 Staple Sizes ^15" and 94g" 


o 


32-00 Skillman Ave., 
Long Island City, N.Y. 11101. 
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. BUILD IT 
FLY IT 


Your dream of a backyard helicopter built with small 
shop tools can now come true! Plans and components 
are available for the amazing, vertical take-off Scor- 
pion. Teach yourself to fly in complete safety while 
tethered. Autogyro pilots have soloed in as little as 
three hours! Build a Scorpion entirely from plans for 
$1000 (less engine) or choose components from 
RotorWay's selection. Full color introduction pack- 
age includes flight instruction and licensing informa- 
tion, scale drawing, flight photos, price lists and full 
particulars. Take the first step today ! 


————-- RotofWayw.----— 


SEND P.0. Box #1096 © Mesa, Arizona 85201 
$3 NAME 
- ADDRESS 


Career i in 


ELECTRONICS"? 


Career training at home the new easy 
way with RCA Institutes. Lab work with 
first lesson. Pay as you go. Send for 
free 64-page book. 

RCA Institutes, 
320 W. 31 St., 


Inc. Dept. PS-59 
N. Y., N. Y. 10001 


AIRLINES NEED 


e Passenger Agents 
e Ticket Agents 
e Operations Agents 


e Air Freight Sales 
and Service Agents 


D 
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G.I. Approved preparation will help you qualify 


for good paying positions, rapid advancement 
opportunities. H.S. grads, 17 to 38, see if you 
can qualify. Mail coupon for FREE facts— 


WEAVER AIRLINE PERSONNEL SCHOOL 
3521 Broadway, Dept. PSM-5, Kansas City, Mo. 64111 | 
f Name Age 
Address — 
City 
Education 


, Phone 
Zip 
Veteran? 
(Yes or No) | 
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ACCORDIONS 
* J ans AMPLIFIERS 


BIG SAVINGS ON ACCORDIONS & AMPLIFIERS! Save up to 12 or 
more on famous make accordions. Over 40 standard & electronic 
models. Buy direct at low discount prices. Get 5-day home trial. 
Small down payment, easy terms. Free Gifts. Trade-in allowance. 
Money back guarantee. Write for catalog and Discount price list. 
Accordion Corporation of America, Dept. P-59, 5535 W. Belmont 
Ave., Chicago, Ill. 60641. 


AND KEY 


Locksmithing “maxine 
Now Made Easy! Practical up-to- 


teaches you how to pick locks, de-code, 
make master keys, repair, install, 
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"T" r voce corri service, etc. New self-instruction 
UY 4 % % * G lessons for every handyman, home- 
7/7 A XÀ XÀ XÀ VÀ V owner, carpenter. mechanic, serv. 
[^ -S-Lepare-& | ice station operator, funsmith. 
a uns ame. afe, te “ 59 easy illustrated lessons. Full 

— i rice only 56,95. postpaid. Satis- 
EN | action or refund guaranteed, 


Li CLA ELE LT Mall order today! 


Complete course 7 
=. . HOW only $6.95 


Melson-Hall Co., Dept. ER-1 
325 W. Jackson Bivd., Chicago, lll. 60606 


I-N-V-E-N-T-O-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped In- 
ventors all over the world—Just like yourself—why not you? Inven- 
tions provide the magio spring-board to sudden riches. REMEMBER, 
ES er sell your invention or pay you a cash bonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
20 Pet Seahorses $2.50 


FHEE Kit with Seashells, Coral, Food and 
instructions. Keep these fascinating pets in a 
jar or fishbowl. See the father Seahorse give 
birth to live ponies, SPECIAL OFFER: Or- 
der two mated pairs and receive ONE PREG- 
NANT MALE, who will give birth to 15 cute 
babies (total 20 seahorses) for only $2.50. 
One mated pair only $1.75. LIVE DELIV- 
ERY GUARANTEED. 


AQUALAND PET CENTER 
P. O. Box 130, Dept. PS-5 
Shenandoah Sta., Miami, Fla. 33145 


What's the most 
important thing 
in this picture? 


You! The fancy power tool is 
helpless without your hands! Yet, 
with skilled hands to guide it, any 
tool, no matter how simple, can 
accomplish miracles! The Popular 
Science Skill Book How TO USE 
HAND AND POWER TOOLS by 
George Daniels shows you how to 
— ! improve your skill in using your 
ciel. bens saw, T a plane, power sander, screw- 
driver, drill press, wood lathe, radial-arm saw, router. 

Also, how to plan your own power shop. use glues and 
clamps, select and maintain tools. 160 pages, over 300 
how-to photos, drawings, diagrams, Hard-gloss paper 
cover, Money-back guarantee. 

To order, send check or money order for $1.95 to: Dept. 569 


POPULAR SCIENCE, 44 Hillside Ave., Manhasset. N.Y. 11030 
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ge WAIST 
| REDUCING - BELT. 


B If you though there must be some easier way to 

make your waistline slim and youthful without diets, 

exercising, jogging, twisting, panting, hooking yourself 

up to electrical gadgets—or hoping for a miracle—WELL 

THERE IS! It's the new AMF TONE-O-MATIC way to 

reduce your waistline while you don't do a darn thing. 

All you do is slip this belt on and go about your regular 

activities (even if that is just sitting at your desk or 

watching TV) and the TONE-O-MATIC firms up your 
belly muscles ... takes inches from your waist. 

USED BY STARS OF SPORTS AND FILMS 

e TOMMY BOLT, former National Open Champion says: 
“The TONE- O-MATIC is the best way of keeping in top 
form I've seen yet." 

e FOREST TUCKER, Movie and TV Star says: “The 
TONE-O-MATIC belt is a lazy man's isometrics." 

e JAMES BOWEN BROWN ... Star of TV and MGM 
Movies says: “Exercising in my normal natural move- 
ment with the TONE-O-MATIC has me back playing 
Tennis Tournaments.” 

YOU WILL BE AS PLEASED WITH THE RESULTS 
AS THESE FAMOUS PEOPLE 

Just slip the belt on. It looks like a handsome cummer- 

bund. Is adjustable to your size, It strengthens those sag- 

ging muscles. Firms you up. Puts you in shape. You wear 

it until you get tired . . . and then each day wear it a 

litle longer. In just 30 days can lose up to 3 inches or 

more, 


ALEXANDER SALES CORPORATION 
26 South 6th Avenue, Mount Vernon, N. Y.10551 


| HOME-IMPORT | 


BUSINESS-Make Big Profits 


4 New Drop Ship Plan offers you 
first day profits! Deal direct 
»with overseas sources at prices 

(Fees, {A= Mee? shown. Dazzling bargains with 
— ^4 no investment. Full or spare time. 
Electric Razor $1. 70 Write for FREE BOOK today to... 
MELLINGER, Dept. B2248, 1554 S. Sepulveda, Los Angeles, Calif. 90025 


? m Transistor | 


-— "Calendar 
Watch $2.44 f. 


—y) 


at gg : = n 


TRY IT FOR 30 DAYS AND SEE IF YOUR WAIST- 
LINE DOESN'T GET SMALLER WITHOUT ANY 
WORK ON YOUR PART. If you aren't pleased with 
the results... if you don't look better, feel better... 
act more youthful and vigorous... just return for a 
full refund. 


FOR MEN: In Black— Sizes small (31" to 35"), medi- 
um (35" to 39") and large (39" to 44"). 


FOR WOMEN: In White— Sizes extra small (25" to 
30"), small (30" to 34"), 


+1566 TONE-O-MATIC by AMF ............ $20.00 


! =æ MAIL NO-RISK COUPON TODAY! amm 
| ALEXANDER SALES CORP. Dept. PS-569 
26 South 6th Avenue, Mount Vernon, N.Y. 10551 


Please send me ............... +1566 Tone-O-Matic(s) at a 
B8 $20 ea. ppd. on a satisfaction guaranteed basis. | 


Payment Enclosed $............................ 
Charge Diners Club = 


PRIN: Losexccece ev VESSXERERVINVUES VM UN VER AA AGE Ka RR RADO CE ME X ERN 
ACUOFBER. iiie Eee CIS PRX VERRE SW .WXYV De a ar E FER 
City Se ETET. State A ó Zip 


PE. LEARN DRAFTING 


— eee ee 


U.S. Labor Dept, says "425% more 
Draftsmen needed next 10 years," 
Send for FREE "DRAFTING CAREER 
KIT," Mo salesman will call, 


: Wr " FUTURE * 


b. oparTiNe | AG 


——————STATE. ZIP 
NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 4185 


r FREE 
_ tate Mond e Sui Com 4580 Campus Drive, Newport, Ci California 92660 


—  $—  — å- er å å ——— —— å  —-—— —— å  €— l — å — ee — — —— — — —À 


i 
| 
i 
i 
j 
j 
| 
| 
| 
i 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 


easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while - 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 59th year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY - 


10 West 33 St., New York, N.Y. 10001, Dept. 5-5 


HORNET WILL BE THE N 


of American Motors' 


new small car. 


It will have a 108-inch wheelbase, yet be two inches shorter 
than the present Rambler, which it will replace in the 1970 


lineup. 


and a 60-degree windshield rake. 


Styling is modern, with long hood, short deck, 


The standard engine will be 


a six, but options include a brand new 260-cu.-in. V-8 
There'll be two body styles: two- and four-door sedans. 


The XP-887, General Motors' small car, will 
be engineered to make it a true competitor 
in the import-car field. GM is preparing a 
brand new overhead-camshaft four-cylinder 
engine, and plans to equip all X P-887s with 
four-wheel disk brakes. The big question 
bothering GM right now is whether to offer 
a manual transmission as standard equip- 
ment. Chevrolet leans to a standard auto- 
matic, and a three-speed transmission with 
an overdrive for highway travel has been de- 
veloped. GM planners are setting up X P-887 
assembly lines to turn out 100 cars an hour— 
an ultra-fast rate that will make extensive 
automation a necessity. 


Chrysler will make a small car in the U.S. It 
will fall between the VW and the Maverick 
[PS, Apr.] in size. Corporation bigwigs 
finally made the big decision in mid-Feb- 
ruary. Up to that time, top management at 
Chrysler intended to hold its place in the 
small-car market with Simca and Sunbeam 
cars made by subsidiaries in Europe. What 
swayed them? It was a new English Ford 
called Capri [see page 157], flown over for 
examination by Chrysler. The executives im- 
mediately exclaimed, “That’s the kind of car 
we want!” All other proposals, including 
projects from their own styling studios, were 
discarded. A new car will now be designed 
and developed, and is slated for production 
in the spring of 1971. That’s about eight 
months after the Ford Phoenix, the XP-887 
and the Hornet go on sale. 


Ford will integrate the '70 Falcon with the 
Fairlane series, making Falcon the lowest- 
price Fairlane. There’ll be three body styles: 
two-door and four-door sedans, and a wagon. 
The deluxe Falcons will go. Within a year, 
when Ford brings out the four-door Maver- 
ick, the four-door Falcon will vanish. 


The hottest news in Chrysler Corporation's 
1970 lineup is the sporty cars: Dodge Chal- 
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lenger and Plymouth Barracuda. Both will be 
available as two-door hardtops and convert- 
ibles. The new models are more than three 
inches lower than any other car made by 
Chrysler, with very wide bodies and sharply 
raked windshields. The Barracuda continues 
with a 108-inch wheelbase but is shortened 
to 186.7 inches overall. It is 74.7 inches wide 
and 51.1 inches high. The Challenger is 191.3 
inches long overall, with a 110-inch wheel- 
base. Height is 51.4 inches, and, at 76.4 
inches, it’s only 0.3 inch narrower than a 
Charger. 


Ford's 400-cu.-in. V-8 will finally be intro- 
duced this fall. It is set to replace the old 
390 during the year—but gradually, due to 
the massive changeover in production tools 
that will be necesgary. 


Cadillac’s 472-cu.-in. ¥-8, which has been the 
largest passenger-car engine in the world for 
two years, will soon be only the second big- 
gest. Ford engineers are working on a 500-cu.- 
in. V-8 for Lincoln! 


Front wheels steer a car; rear wheels drive 
it. From that simple premise, Uniroyal tire 
engineers figured that different tires are 
needed to do each job, and came up with 
Master tires. Those for the front wheels have 
a nine-row tread for maximum steering and 
control. The rear ones have a five-row rib 
design combined with a three-row lug design 
for traction and stability. With the lug pat- 
tern, no snow tires will be needed in light- 
snow areas. The tires are of the modern bias- 
belted type. A layer of steel wires under the 
tread provides tremendous resistance to 
punctures, cuts, and bruises. Uniroyal guar- 
antees the Masters for 40,000 miles. 


Detroit Editor 
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with Gulfpride* Formula G! Mickey Thompson put 
his boot in it at Bonneville and blasted his Class C 
Mustang to a new world record: 3783 miles in a day. 
He beat the old 24-hour record by 405 miles. His 
average was 157.633 m.p.h.— a big 17 m.p.h. faster. 
And he smashed more than 100 other records along 
the way. 

Theres only one oil for that kind of driving— 
Gulfpride Formula G. 

It's gone through two years of the toughest kind 
of road racing without a single lubrication problem. 

It's won the World Manufacturers Championship 
at Le Mans and the Can-Am series. 

On track, dragstrip, or in the hottest engine 


Detroit puts under a hood, Formula G is the best pro- 


tection against wear and overheating you can buy. 
Buy it now from any Gulf dealer. 


GULF OIL CO.—U. S. 
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A draftsman 

can make 

$200 a week. 
Can you? 


If you're thinking about a job, or if your present job 
is a low-paying dead end, maybe drafting is for 
you. Trained Draftsmen make big money and big 
advances. They choose where they work and what 
they work on. 

So can you. Our program enables you to prepare 
for a rewarding Drafting career at home, in your 
spare time. A program that gets you ready for the 
big money. Write today. 


ITT Technical Institute 
1340 S. Michigan Avenue, Chicago, Ill. 60605 e Dept. 164-59 
Please send FREE information on your program for Drafting and Design 
Engineering. 

| Nam — ge 


Address [] Married 


D Single 


n EL —— MHrÓÀ s O S 


(ITT TECHNICAL INSTITUTE Tr 


International Telephone and Telegraph Corporation 


EARN 


== WAGES 


as a HEAVY 


EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
Paper reporting news of National School graduates. Accredited 
Member NATTS. 


| NATIONAL SCHOOL | 
OF HEAVY EQUIPMENT OPERATION, Dept. A-27 | 
P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 | 
Please send me FREE illustrated school catalog and complete in- | 
formation. | understand there's no obligation. | 

| 

| 


NSme Lc —— ————— y Lá 
Addr ——————! 2o 


City o — t | -—— | 
) ac --——————— er 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


M UU NO Zudx5" 


44" PLYWOOD 795 
INSIDE | "us 9 
CLAMP GRIPS N 
THUMBSCREWS 
SET IN TEENUTS 
NA” THINWALE | : 


TUBING &'LONG . 


*4" PLYWOOD 


DISKS, 10" DIA. Lz : 
zancos.  / Mq 
E. 


ven me 


Light stand keeps your shop bright 

Light up your work with this handy 
accessory using inexpensive spring-clamp 
floodlights. Butt the feet to the column 
and nail the lower disk to them. Drill the 
upper disk, drop it over the column, and 
attach it to the feet with the column 
plumb. Small plywood blocks on the light 
holder, as shown, give the lamps a sturdy 
grip. The thumbscrews allow adjustment 
and easy disassembly for storage. 

ROBERT FINCH, Thousand Oaks, Calif. 


lron tips stay tinned in rosin bath 


To keep soldering-iron tips well tinned, 
melt a small amount of rosin in a small 
metal container with the soldering iron. 
Then melt several drops of solder into the 
rosin. By occasionally working the solder 
around in the melted rosin with the tip, 
you ll keep the iron ready for use. Use a 
small container, like an aspirin tin, for 
small irons; a larger one, like a jar lid, for 
larger soldering irons. 

H. S. Fox, Lexington, Ky. 


THIS CAN BE YOUR"BIG BREAK" 


if you re a man who doesn't want to be... 


REMEMBER, DEAR OUR Y DOWE HAVE TO GO, 
HIGH SCHOOL REUNION | HONEY? SUPPOSE 
[5 THIS WEEKEND. | SOMEONE ASKS ME 

——* ABOUT THAT CRUMMY 
| JOB OF MINE...? Sa 


Soe 
Paa 


V / PLEASE, HARRY, ^N HARRY! WHERE OH, YOU KNOW— N 
IM DYING TO SEE OUR || HAVE YOU BEEN AROUND, LOOKS LIKE 
\ OLD GANG AGAIN. KEEPING ) ?] YOU'VE DONE 
^ ALL RIGHT, THOUGH. 


Py | Y . 
ONLY SINCE I GOT SOUNDS GREAT. Be) EASIER THAN YOU MIGHT \ 
SMART AND GOT INTO | BUT HOW'D YOU | UNE THINK. I LEARNED 

| ELECTRONICS! 1T'5 ^4 BREAK IN? Z^W- | EVERYTHING I NEEDED TO 
TODAY'S BIG "GROWTH" APKS Z KNOW IN MY SPARE TIME, 

| FIELD! ( | V  ATHOME...WITH A~ 

= ~~ A. S CIE! THEY EVEN 

HELPED ME GET 


HOW ABOUT YOU? WANT A 4 


O Veterans & Servicemen: check here for G.I. Bill information 
Accredited Member National Home Study Council PS-35 


] 
| 
' l 
GREAT JOB IN ELECTRONICS? ci E: Cleveland Institute of Electronics | 
x (GET FULL FACTS IN 1776 E.17th St., Cleveland, Ohio 441714 
CIE’S 2 FREE Please send me 2 FREE books describing opportunities in ' 
| Y Electroni d how t for them. 
LSUCCESS BOOKS! ectronics and how to prepare for them | 
SEND BOUND-IN a" - | 
CARP NOW: a ien (please print) " 
£ Address | 
| 
C—O ee. - 
| 
| 
I 
J 
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XE PICTURE NEWS 


PERFECTION IN A PIPE 


KIRSTEN'S exclusive radiator 
stem helps cool the smoke... 
trap impurities ... allows easy 
removal of excess moisture. 
Imported aged Mediterranean |; 
briar. Hand finished vulcanite | f 
bit. Order your KIRSTEN 
today. 


S 8 Postpaid 


KIRSTEN PIPE COMPANY, INC. 
Dept. PS-5, Box 5227, Seattle, Wash. 98107 


| 

| 
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Please send me free your fully illus- | 
trated 1969 color catalog. | 
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Send for this free booklet, 


ps 


or pick it up where you buy Water spray tests jet-plane de-icer 

3M Auto-Pak Products Mounted below a B-26 tanker (lower 
Now 3M brings you the methods and photo), a sprayer leaves a trail of atom- 
materials you need to make minor body ized water droplets (top) that form ice 
damage repairs on your car. Shows you in on the Lear Jet flying behind. Flying at 
easy steps how to get rid of minor dents, __ 10-16,000 feet, the planes can try out the 
rust-outs and scratches. Plus tips on attaching Lear anti-icing system without having to 


weatherstripping, sealing leaks and repairing search for natural icing conditions. The 
trim materials. Pick up your free booklet 


i é system, Lear hopes, will enable them to 
nnam rte: Auto “Pak Bo klet, get federal all-weather certification, allow- 
3M Company, 3M Center, Bldg. IY] ing their Models 24 and 25 to fly legally 
220-6W, St. Paul, Minn. 55101 rt in known icing conditions. 


54 | POPULAR SCIENCE 


ME Wer v Roy. Adi 
Sie BLP. 


ieee n AE mus 


The Sears Lawn al 


Single Lever Control makes sacs easier than driving the family car. 


Touch our Hydro-Trac 12 
Single Lever Control and go for- 
ward, backward, stop, orchange 
speeds. There's no clutching or 
gear shifting. 


In all, Sears has seven dif- 
ferent tractors. Three different 
horsepowers (7, 10, and 12). 
Sears tractors have these 
"Shortcut to Leisure’’ features: 
Fingertip controls. Electric start- 


Throw snow, | 


ush, pull, plant, rake, till. 
You name it. 


t does it. 


E ^ Vene p ps 


ing. Solid-state ignition. Extra- 
wide, turf-saver tires. Crafts- 
man* engine with patented 
super start. Spring mounted 
bucket seat. Over 40 attach- 
ments and accessories available. 
Rotary mowers meet A. S. A. 


Cockpit has grouped instrument panel: 
Single Lever Control for no-effort tractor- 
ing, visual gas gauge, and cigarette lighter. 


J T a h, 
rre od xcu "wo f - 
ETE Ti Lig ga 
5^ j 3 H ^ 


tors for 1969. 


safety standards. 

And, when you start talking 
money, Sears, Roebuck and Co. 
talks your language. No money 
down on Sears Easy Payment 
Plan. Come to Sears today. Let 
us demonstrate the features of 
these proven 
"Shortcut to 
Leisure” 
tractors. 


Put the cart after the horse. Our hauling 
cart makes dumping easy from driver's 
seat. 


SAVE UP TO $200 OR 
MORE ON AUTO AIR 
OERMTIONINSI 


SUPREME - 


New prices— just $133 on the Standard (not 
pictured) — $148 on the Super Air—and new 
Supreme only $165. 

The new Supreme takes up no usable space. 
Installs quick and easy just like the other 
Comfy-Kit units. 

Comfy-Kit performance is unsurpassed. Cool- 
ing power is greater than that of other brands 
costing two or three times as much. 

Installation is simple — a matter of four to 
six hours. It's just like being paid up to $50 an 
hour for your time. Everything is furnished — 
including the loan of special tools if you need 
them. 

Let someone else pay big prices for air 
conditioning. 

Mail in the coupon today — and enjoy cool, 
comfortable, windows-up driving all summer long. 


COMFYKIT 


P. O. Box 8585, Dept. PS 5 œ Dallas, Texas 75216 


[] Enclosed is $133* for Standard Unit. 

[] Enclosed is $148* for Super Unit. 

[] Enclosed is $165* for Supreme Unit. | 

[] Enclosed is $30 deposit on a [] Super 

[] Standard [] Supreme Unit. | will pay the 
balance, plus C.O.D. charges when delivered. 

[] Enclosed is $8.00 deposit for a set of four 
tools, which will be returned to me when | 
return the tools. 

[] I would like to see the instruction book before 
| order. | enclose $1.00 for the instruction 
book only. | understand this will apply on any 
future Comfy-Kit order. 

O | would like information on a Comfy-Kit 


dealership. 

JE 00700 mtem nct 
n Ai uaaa Ra 
E O nn Satu. erm Zip 

t IM CONES Wsuucvascssi (y BE). c scu ana (model) 
Engine displacement ................ Horsepower............ 
Power Steering.................. VO cssc no 

Floor shift... Steering column shift............. 
SMOG PUMP. aseri VYB5.. isse iss AO 

[| 
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Underwater mower snips weeds 


Mounted on a small boat and powered 
by a 214-hp. engine, the cutter above, 
made by Jari Products of Minneapolis, 
slices a 42-inch path through surface and 
bottom weeds, down to a depth of 42 
inches. A small hand winch raises the 
blades out of the water for cruising. 


Wheelbarrow dinghy is nimble ashore 


A small plastic-rubber nosewheel makes 
this 814-foot British fiberglass dinghy a 
cinch to launch. The oars slip through 
rope loops to become handles, and the 84- 
pound craft is obviously no trouble for the 
svelte young lady to roll around. 
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,When a high-horsepower 
eN ouiboard is built this efficient, 
IT SHOWS!...in looks, in go, 

in the way Johnson's new 
low-profile V-115 shapes up against 


other Most rigs that go are low. Other high-hp motors 
grow taller and bulkier. Johnson V-115 is lower, 


leaner and lighter, a clue to the superior efficiency 
high-hp | ofthe powerhead inside. More efficient mid-section, 
| too. Hydro-Electric Drive, most advanced power 


—-» shifting system...patented Water-Shield silencing... 
Io ors. new computer-designed vibration isolation system. 


* ER | Performance is entancud bg lat weloht t pistons with 
vear S! 2 Ma You ( new super-slim, barrel shaped high rpm rings... by 


= our solid-state Power/Pulse ignition system which 
igel i hi il Í | acts ten times faster than conventional ignition. 
| | wW op as Gearcase shape, gear ratios and prop diameters are 
E n | computer selected for the most efficient combination 
And il Shows of acceleration and thrust. 
! | New carburetion, new design combustion chamber 


in lower fuel hills and crankcase make the most of our economical 
Os 50 to 1 gas/oil mix. 
i *For 24 months after purchase, Johnson Motors will 
epen a e, all acked replace or repair without cost to the original purchaser 


any part of its manufacture which, upon inspection, 
| * | proves to have failed in normal pleasure use due to 
y a 2-year warranty. faulty materials or workmanship. 
| un Now at your Johnson dealer's—he's in the Yellow Pages 
—or write for FREE 36-page catalog. Johnson Motors, 
Waukegan, Ill. 60085, Dept.PS-95. 
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FIRST IN DEPENDABILITY 


Division Outboard Marine Corporation 


This a-in-1 power shop 
io a fig Saw, disc Sander, 
buffing wheel, bench 


grinder and flexible 
Shaft uni 


Dremel Moto-Shop begins with a big- 
capacity, 15”-throat jig saw that 
handles intricate scroll work to full- 
size furniture. Unique power take- 
off makes it a shopful of power 
tools in one low-cost, compact unit. 
Slip-on attachments convert it into 
a disc sander, bench grinder, buffing 
wheel or flexible shaft unit. In sec- 
onds! Lets you sand, grind, polish, 
sharpen, rout, drill, carve with 
speed and precision. It has a power- 
ful, ball-bearing rotary motor and 
rugged construction. Cuts up to 1274" 
wood, light metal, plastic, etc. Yet, 
it's so portable (weighs only 10 Ibs.) 
you can take it to the job, store it 
on a closet shelf. Model 571 with 
sander attachment, $37.95. Model 
572 completely equipped with at- 
tachments, $54.95. 

SEE YOUR DEALER OR WRITE DIRECT 


[—— T Án a el ln el il 


DREMEL MFG. CO., Dept. 919-E, Racine, Wis, 53401 
New, 160-page “Dremel Handbook of Sa | 
Hobbies, Crafts and Projects’’—$1.45. 
C Please send book, | enclose $1.45 
C Send free power tool literature 


Name .— 
Address | , 
City |. State Zip 
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EXE PICTURE NEWS 


Will electric “paint” replace wire? 


A sprayed-on electrical conductor 
turned this table into a stove to demon- 
strate a new idea in carrying electricity. 
The coating, made by Acheson Colloids 
Co., Port Huron, Mich., consists of tiny 
conducting particles suspended in a resin. 
The company foresees applications in 
home heating and other electrical uses. 


y J 


Taking temperatures from a distance 


With an infrared thermometer, the in- 
vestigator above takes the temperature 
of polar bears 30 feet away. The Portable 
Radiation Thermometer converts the an- 
imals’ body radiation into a reading which 
the maker, Barnes Engineering Co. of 
Stamford, Conn., says is accurate within 
one degree, even at that distance. 


It takes a big glass to measure up 
to America’s Number One beer. 


Our brewmaster brews Bud. to kick up a healthy head of foam. He says, 
“The bigger the glass, the better the Bud. Shorty up there just won’t do.” 


| . (But you know that.) | 


WHAT'S NEW 
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Slick c cover r makes a camper out of your rigen pickup truck 
This lightweight camper body for Chevro- 


paneled with prefinished plywood on the in- 


let EI Camino and Ford Ranchero sport ve- 
hicles is made of aluminum. It has a white 
baked-on enamel finish on the outside and is 


side. A dome light is standard, jalousie win- 
dows optional, and tinted glass is available. 
Johnson Corp., Monroeville, Ind. 


Velvac turnbuckle fender-mount mirror 

'This mirror fits left or right fenders to give 
a 5l5-by-8l5-inch view of your trailer and 
the traffic behind. The frame is double- 
plated, the fender mounts rubber-dipped. It 
has a 12-month warranty, costs $18. Velvac, 
2081 S. 56th St., Milwaukee 53219. 


Pulley cuts cooling losses in VW engine 
A VW engine fitted with this pulley churns 
out up to 10 percent more power, says the 


Santana Co., 1141 Baker St., Costa Mesa, 
Calif. 92626. Smaller than the standard 
pulley, it slows down generator and cooling 
fan. It's $19.95 ($23.95 with timing marks). 


Corrosion-protected terminals on new battery 
Newest type of Delco battery has its ter- 
minals recessed in the side wall, completely 
sealed when the cables are attached. There 
is no exposure to moisture, road splash, elec- 
trolyte spillage, or gases emitted from the 
vent plugs. The battery, called the Energizer 
ST, is standard on several Chevrolet lines. 
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REMINGTON 
ROD SAW. 
aD OTHLESS- 


TEET sie 


Our new Rod Saw has no teeth. Instead, it has thou- 
sands of permanently bonded tungsten carbide cut- 
ting edges. l 

The rod itself fits any standard 10" hack saw frame 
But the similarity ends there. Because the Rod Saw 
cuts through things a regular hack saw blade won't 
even scratch. 

It cuts through spring steel, hardened bolts, welds 
and cast iron with ease. And because of the tool de- 
sign, the cutting edges go all the way around the rod. 
So it not only cuts straight, but also cuts in any di- 
rection on brick, glass, flagstone, ceramics, fiber glass, 
laminates and other hard-to-cut materials. (And does 
it faster, because it cuts on both forward and back- 
ward strokes). J 

Originally developed for industry, now packaged 
for home use, the Remington Rod Saw is available at 
most hardware stores. 

You should not have any trouble recognizing it. Just 
look for the saw without any teeth. 


Remington, 


Made in U. S. A. U. S. Patent 3,023,490. Applications pending. 
Remington is a trademark of Arms Company, Inc., 
and is a trademark of E. |. du Pont de Nemours & Co. (Inc.) 


FAYETTE 


IBRD 
Car Cassette Stereo 


Tape System RK-200 


less speakers & 


e Plays Back 4-Track Stereo, 
Records 2-Track Mono 

e Up To 120 Min. Record Time 

e Separate Balance, Volume, and Tone Controls 

e No Tape Threading-Easy To Use 

e With Remote Control Start/Stop Mike and 
Retractable Cord, Mounting Bracket, 
Hardware, Blank 60 Min. Cassette 

Two 3x5" underdash matched speaker systems. 
LAFAYETTE RADIO ELECTRONICS CORP. 
Send for your FREE 1969 512 page Catalog 690 today! 

Dept. 13053 Box 10, Syosset, N.Y. 11791 
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Wheeled boat commutes to dock 


After starting the road-power engine 
of his 14-foot, land-going dinghy, Keith 
'Trask, a retired engineer of Warash, Eng- 
land, rides down his driveway, heading 
for a launch ramp near his home. There 
he retracts the three wheels, lowers the 
outboard motor, and putt-putts off. Trail- 
er? Not needed for him! 


deed 


e 


CBN dede va 3 Ses oe n ES ^ 
Paper cups check water-bomb hits 


To check the accuracy of their water- 
bombing planes—used to fight forest fires 
—Canadair Aircraft staked out 1,175 10- 
ounce cups over a 135,000-square-foot 
area. By measuring the water caught, 
they can see how good their pilots’ aim is. 
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Evinrude fits the fishing motor 
to the fisherman 


4 hp rigid model Lightwin 


Too many people try 


Most outboard motor manufacturers 
build the same fishing motor for all 
kinds of fishermen. They just build it 
in different sizes. Production men like 
it that way — even if fishermen don't. 


Evinrude does it the fisherman's way. 
Evinrude gives you a choice. Choice of 
low-silhouette or conventional shape. 
Choice of weedless or high-thrust drive. 
Choice of de-luxe or economy models. 
You can even choose between folding 
and non-folding motors. 


to do it the other way! 


Evinrude gives you a choice without 
shorting you on quality. 


You get the incomparable smoothness 
of twin-cylinder power on every fishing 
Evinrude except the 20 Ib. “112”. You 
get complete internal and external salt 
water corrosion protection on the 
small fishing motors as well as on the 
big ones. You get finger-pull starting, 
sound-sealed quieting, all-day trolling, 
quick-trim adjustment, and built-in 
propeller protection. 


See your nearest Evinrude dealer. 


Or write for catalog and price list. Evinrude Motors 
4010 N. 27th St, Milwaukee, Wis. 53216 


EVINRUDE | 


Div. of Outboard Marine Corporation 


You get motors that will run in a tilt- 
out weed-shedding position when 
you're running in weeds — without 
having to run that way when you're 
not. And if you really have a weed 
problem, you can get an Evinrude 
motor that will run wherever there's 
water to float a boat. 

Evinrude gives you the widest fishing 
choice in the world. 

Fishermen aren't all alike. Why should 
fishing motors be? 
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Taste the golden age of S chli itz 


120 years ago, it took Joseph Schlitz months 
to brew and age his golden mellow beer. 

It still takes us months. The golden age is 
what makes Schlitz America’s choicest 
premium beer. 


“When you're out of Schlitz, you're out of beer." 


Four-Wheel- 
Drive Car 


Automatic transmission and passenger-car-styled steering 
whee| help K5 Blazer set new trends in four-by-fours. 
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With smart styling and more options, the K5 Blazer 
is out to give the Bronco and the Scout a hard time 


By JAMES W. WRIGHT / PS West Coast Editor 


LL... Ford's Bronco and Inter- 
national's Scout, the K5 Blazer is as suit- 
able for highway driving as for crossing 
deserts and open fields. But Chevrolet goes 
even further than its competitors in pro- 
viding passenger-car comfort. 

The Blazer is bigger and heavier. In 
fact, it resembles a Chevy pickup truck, 
minus the cab, with about a foot chopped 
off the overall length. And that is just 
what it is—up to a point. 

It has a few special features, such as 
multileaf two-stage springs all around, 
giving high ground clearance and a pleas- 
ant ride whether you're running empty or 
with a full load. 'T'he main leaf is tapered, 


and backed up by two shorter ones. The 
springs are attached to the top of the axle 
for adequate ground clearance, but are 
formed into a reverse profile to keep 
vehicle height down (it stands 68.6 inches 
to the top of the windshield). Ground 
clearance is eight inches. 

The wide-track axles give it extra sta- 
bility when running along hillsides, as well 
as when storming straight down the turn- 
pike. Front track is 64 inches; rear, 61 
inches. Built on a 104-inch wheelbase, 
the Blazer is 177.5 inches long overall. 
Weight is 3,875 pounds. 

The car I drove had the big V-8 (350 


Continued 
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Top power option is the 350-cu.-in. V-8 borrowed 
from the Camaro. With a four-barrel carburetor, it 
delivers 255 horsepower at 4,600 r.p.m. The basic 
V.8 is a 200-hp. 307-cu.-in. unit, and the standard 
six is the well-proven 155-hp. 250-cu.-in. engine. 


fully enclosed constant-velocity universal joints 
in front axle, K5 Blazer uses simple yoke-and- 
trunnion joints (which have speed fluctuations 
at high steering angles, but cost far less). 


Loading platform with its folding tailgate 
looks just like rear view of a C-10 pickup 


cubic inches) and Turbo-Hy draMatic. 
This combination gave plenty of punch in 
the lower ranges and a remarkable top 
speed of around 100! 

Off-the-road, with four-wheel drive and 
the low side of the transfer case engaged, 
the Blazer felt about as unstoppable as a 
buildozer. 

With the six and the smaller V-8, you 
have a choice of fully synchronized three- 
or four-speed manual transmission or the 
beefy three-speed automatic. The 350 
engine is offered with the four-speed man- 
ual or the Turbo. Transfer cases differ, 
depending on which transmission is used. 
With manual gearboxes you get a Dana 
20; with automatic you get a New Process 
250 transfer case. Both are the two-speed 
type of transmission and have provision 
for a power takeoff. 

The Blazer has optional free-wheeling 
hubs for the front wheels, and I think 
they are a must. If you have driven a 
four-wheel-drive car any distance without 
them, you will agree. 

The front-end components (photo at 
left) were tested in a couple of Chevrolet 
pickup trucks that were entered in last 
year’s Mexican 1000 rally, I have been 
told, by Vic Hickey (a one-time GM 
engineer). One of the trucks broke a part, 
and it has been considerably beefed up in 
the production models. See—racing can 
pay off even if you aren’t actively engaged 
in it. 

The basic Blazer is strictly functional— 
just a driver’s seat and an open platform. 
But the option list is long. You can get 
a fiberglass top with rear lift gate and 
fixed side windows. Other options include 
air conditioning, power steering, power 
brakes, and heavy-duty packages for cool- 
ing, suspension, and clutch. What will it 
cost you? Pretty close to Bronco price, 
I'll bet. 


truck—and many of the same parts are used. | D Decem 
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Longer, wider, and hand- 
somer than any other vehi- 
cle in its field, the K5 Blazer 
is derived from Chevy's pick- 
up truck, in engineering as 
well as styling. With a wheel- 
base of 104 inches and a 
weightofalmost 4,000 
pounds, it has a ride more 
like a passenger car's than 
most of its competitors and 
is practically pitch-free. With 
its wide tires and high ground 
clearance, it also has first- 
class traction in the roughest 
going. The four-wheel drive 
line uses l-beam axles front 
and rear, with a simplified 
universal joint in front end. 
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French Piston Engine 
Crankshaft 


It gives two horses 
per cubic inch, with 
the pistons working 
as hydraulic pumps 

for twin turbines 


By DAVID SCOTT 
PS European Editor 


DRAWINGS BY RAY PIOCH 


wo horsepower per cubic 

inch, twice the output of 
the hottest American car 
engine? That’s the claim 
for a new far-out French pis- 
ton engine that has no crank- 
shaft. Instead of the usual 
mechanical linkage to the 
output shaft, the pistons 
pump oil, and drive hy- 
draulic turbines. 

‘The experimental two-cyl- 
inder air-cooled '"Turbomo- 
tor" I saw running displaces 
175cc (10.6 cubic inches), 


and has an estimated potential of 20 hp. 
Boost the inches to, say, the 91 of the VW, 
and you have a theoretical 90 hp. against 
the VW’s 53. So reckons the inventor, 
André Brulfert, an automobile writer from 


Avignon. 


In his hydraulic engine, he says, the 
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Inventor André Brulfert is further developing his ''Turbomotor'' in a 
marine-engine repair shop in Marseilles, France. The test-bed in 
which it is shown running is actually a universal milling machine. 


piston produces relatively constant power 
throughout its entire stroke because the 
full thrust is downward and not angled 
through a lever. And 50 percent of the 
explosive force emerges at the output shaft 
as torque, taking into account pumping, 
hydraulic, and other losses. The only re- 

Continued 


Split it down the middle to see how it works 


The Turbomotor is a vertical-twin, running on a four- 


stroke cycle. To understand its operation and irreg- 
ular phasing between cylinders, visualize it as split 
between cylinders and laid down as a flat twin. Note 
the two turbine shafts—one for each cylinder. The tur- 
bine casing is divided in two, and oil flow from one 
side to the other is controlled by one-way valves. The 
downward stroke of one piston displaces oil to drive the 
other one up. On its upward travel, the piston is stopped 
by the suction of oil against its bottom, in combination 
with the opposing gas load during compression. The pull 
of the oil retracts the piston on the intake stroke. When 
there is no power stroke in either cylinder, the engine 
is kept going by a flywheel that drives the oil pump. 
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Engine's top end is con- 
ventional, with poppet 
valves in L-head con- 
figuration, normal car- 
buretor and plugs. Cyl- 
inder head is removed 
here, and side cover 
holding camshaft for oil- 
distribution block is off, 
laid on side. Photo be- 
low shows the four 
spring-loaded valves 
that direct oil flow. Out- 
let ports are in top plate, 
which mates with under- 
side of turbine chamber. 
The T bracket at left of 
block supports oil-pres- 
sure pump that feeds oil 
from oil pan through 
distribution block, to 
pressurize turbine cham- 
ber at proper time and 
place to keep pistons 
moving in step with 
drive shaft and timing 
gear. Flywheel, integral 
with cooling fan, is 
mounted on output 
shaft, which also carries 
skew gear for ignition 
distributor. Output shaft 
is driven through central 
idler from two turbine 
shafts. Camshaft that 
actuates poppet valves 
runs crosswise in block; 
is driven by skew gearing 
hidden by the end bear- 
ing below exhaust pipe. 


ciprocating masses are the lightweight 
pistons and valves. There are no bearings 
pounded by varying loads, and friction 
losses are greatly reduced. 

Absence of side thrust on the pistons 
means even, not oval, cylinder wear. The 
engine also promises more effective brak- 
ing than a crankshaft unit, because, in ad- 
dition to normal compression retardation, 
the oil resists turbine rotation on the over- 
run. 

Double-ended pistons. The top end of 
the Turbomotor is conventional. The dif- 
ference begins with the pistons, which are 
free-floating and double-ended. Their up- 
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Double-ended piston of the Turbomotor has 52mm 
power end and 42mm pump end, with its face pro- 
filed to assist unidirectional oil flow. Lower end of 
the cylinder is sleeved down accordingly. 


per crowns do the usual job, while the 
lower ones are pumps. 

Joining the two ends of each is an open 
section with a full-width slot. A central 
wristpin links the piston to a pivoting rod 
that passes through a slot in the cylinder 
barrel and slides in a trunnion against a 
loading spring. This rod aligns the pis- 
ton's contoured crowns in the cylinder, but 
is not intended to limit its travel. That's 
done by the oil. 

The “crankcase” is an oil-filled chamber 
divided into two compartments, each with 
a shaft carrying two axial turbines. Be- 
hind one of the turbines on each shaft is 
a spring-loaded one-way valve that allows 
the oil to circulate in only one direction. 

Beneath the turbine chamber is an oil- 
distribution block with four slide valves 
that regulate the flow of oil under the 
pistons during their cycling. These plung- 
ers are operated by their own camshaft 
driven by the turbines through an idler 
wheel. 

Finally there is a gear-type pump 
geared to the low-level camshaft. This 
draws oil from a shallow sump in the dis- 
tribution block, and feeds it through the 
four plunger valves into the base of the 
turbine chamber. A relief valve in the 
chamber returns the oil to the sump, com- 
pleting the circuit. 

The pump delivers 100 pounds per 
square inch, pressurizing the turbine 
chamber so that it is always full. This 
fullness allows a direct hydraulic coupling 
between the two pistons, which stroke in 
opposite directions to each other (phased 
180 degrees apart) and fire alternately. 


Firing it up. The engine can be started 
at zero oil pressure by spinning the fly- 
wheel; the action of the oil-distribution 
block automatically positions the pistons 
correctly relative to the spark and valve 
timing. On their power strokes, the pis- 
tons apply a force of 200 pounds per 
square inch. Since this is double that of 
the gear pump, they easily keep the oil 
circulating around the chamber to drive 
the turbines. 

The turbines can wind up to 12,000 
r.p.m., but near-peak output of a calcu- 
lated 17.5 hp. is quickly reached at 2,500 
r.p.m. With 3:1 gearing, at this speed the 
output shaft runs at about 830 r.p.m., while 
the free pistons are stroking at the equiva- 
lent crankshaft speed of 660 r.p.m. 

Above this point, the power curve flat- 
tens dramatically, rising slowly to 20 hp. 
at 12,000-r.p.m. turbine speed, with the 
output shaft running at 4,000, and the 
pistons doing 3,200. Torque is meager at 
low revs, but builds up steadily with speed. 
A car would therefore need fewer gears, 
Brulfert predicts. 

While the engine is inherently sluggish 
in response to throttle openings, accelera- 
tion can be improved with rotary valves 
placed behind one turbine on each shaft. 
Resembling extrusion dies on a kitchen 
meat grinder, these restrict oil passage as 
the apertures are closed. Oil must then 
flow faster since the volume is constant, 
and the turbines speed up as a result. 'This 
control will ultimately be linked to the 
throttle so that power can be increased at 
the same time. 

Cooling air from the fan blows straight 
through the open-center pistons and cyl- 
inder, as well as past the finned barrels, 
maintaining a safe temperature at all 
times. And since the oil does not contact 
the hot ends of the pistons there 1s little 
heat transfer from combustion. The multi- 
grade SAE 10/30 oil used never exceeds 
120 degrees F. 

Lubrication is simple, too, as most of 
the working parts are immersed in oil. 
Upper cylinder walls are wetted through 
tiny jets drilled in the pump faces of the 
pistons. 

The Turbomotor I saw running in Mar- 
seilles, where I witnessed its early gasps 
for life, was steady to the touch with little 
vibration, though the close-coupled explo- 
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Italian craftsmen join forces to produce sleek new supercar 


The Dino 206 GT coupe, dressed in a 
body by Pininfarina, is ready for the hang- 
the-expense buyer. The aluminum four-cam 
V-6 engine, designed by Ferrari and built 
by Fiat, cranks out 170 hp. and is placed 
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Snowmobile-towed ambulance sled 


Designed for rescuing injured skiers and 
for other emergencies, this sled carries first- 
aid supplies, and can be equipped with a fold- 
up wheeled stretcher. A 360-degree hitch 
keeps it upright, even if the snowmobile flips. 
It sells for about $250. General Aluminum 
Products, Charlotte, Mich., makes it. 
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amidships, linked to a five-speed transaxle. 
The low and slender body stresses safety as 
well as eye appeal. The spare tire is front- 
mounted to absorb impact, and the interior 
of the car is sound-insulated and padded. 


Air-cushion boat needs no props 


The British Cushioncraft CC-7 uses 
compressed air for propulsion as well 
as lift, eliminating noisy propellers. A 
390-hp. turbine powers two fans that 
inflate the air cushion and feed for- 
ward thrusting jets, driving the 10- 
seat craft up to 45 m.p.h. 


Running in circles tests road-holding 

Testers at NSU Motor Works in Germany 
check the roadability of a prototype K 70 by 
running it around a 115-foot diameter *'skid- 
pan” track, kept watered by sprayers. With 
the car at a constant 23 m.p.h., they measure 


sway, front-wheel angle, and drift under 
sudden acceleration and braking. 


Electronic arm responds to brain signals 


This is said to be the first mechanical 
arm that gives amputees nearly normal arm 
movement. Electrodes in chest, back, and 
shoulder muscles sense brain commands, 
which are amplified and fed to the right 
parts of the arm. The experimental unit 
was developed at Temple University. 
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Rolling lab sniffs out gas leaks 


This Ford Bronco, with a mobile lab in 
the back, creeps along at two m.p.h. to spot 
leaks in natural-gas mains. The plastic 
tubes, eight on the bumper-mounted mani- 
fold and one on the extending boom, take 
in air which is checked for gas. It's used 
by the Arizona Public Service Co. 
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Pyramid will rise in San Francisco 

Rising from a 130-foot-square base, this 
55-story office building, topped by a 240- 
foot spire, will reach 1,000 feet, more than 
200 feet taller than the next highest build- 
ing in that city. The granite-and-white 
aggregate future home of the Transamerica 
Corp. should be finished by 1972. 
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Are We Changing 


= | 


The scientist who first discovered how to 
make rain by seeding clouds says that 
every time you drive your car, the ex- 
haust pipe emits 10 billion cloud-seeding 
particles a second. But instead of mak- 
ing rain, they’re making drought. 

Another meteorologist says dirty air 
from cities is lengthening our winters, and 
that soon our northern states may not 
have much summer left. 

One atmospheric researcher says that 
contrails from jet planes are altering cli- 
mate—making some parts of the world 
cooler and others warmer. 

We used to hear a lot about the need to 
change the weather. Now scientists say 
the urgent challenge is to learn how we’re 
already changing it—by accident. They’re 


increasingly concerned about how 
“weather pollution” is changing our 
weather. 


The changes seem small. Some parts 
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of the world are cooling off, others are 
warming up, and some regions are be- 
coming drier. And the changes are like- 
ly to be multiplied somewhere else. 
Since the weather of much of the U.S. is 
influenced by Arctic air masses, for ex- 
ample, a temperature drop of a few de- 
grees there can make our winters longer 
and colder. And those temperatures are 
falling. 

In fact, the whole world has been cool- 
ing off since about 1940. Before that, the 
earth had been warming up for a con- 
siderably longer time. 

The switch to cooling was first spotted 
by Dr. J. Murray Mitchell Jr., a clima- 
tologist for the U.S. Environmental 
Science Services Administration. Arctic 
winter temperatures have now dropped 
an average of six degrees, he says. 

Averages hide more extreme changes 
in some areas—in both directions. Only 


New scientific research says that car exhausts, industrial 
air pollution, and jet contrails could be altering the earth's climate 
and may be bringing us into a new ice age 


cre i anl 2 
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80 percent of the earth's surface has 
actually cooled off. The greatest cooling 
has taken place in the polar regions, 
northern Canada and Siberia, the western 
mountain ranges of the Americas (except 
in the U.S.) , and southern Africa. 

Strangely, substantial areas have kept 
on warming up: the U.S., southeastern 
Canada, eastern Europe, Brazil, the Pa- 
cific coast of Asia, and the Indian Ocean. 

Can these changes be accounted for by 
man-made weather pollution? 

Experts say that global warming from 
the early 19th century up to 1940 was 
caused by a more than 10-percent in- 
crease in atmospheric carbon dioxide 
from burning of ever-increasing amounts 
of fossil fuels. That produced a “green- 
house effect," though the heat actually 
came from the sun. Normally, solar en- 
ergy in the form of light waves passes 
through the atmosphere and heats up the 


earth's surface. Energy is then re-radiat- 
ed outward, but as longer infrared waves. 
But carbon dioxide absorbs such radia- 
tion. The CO.-enriched atmosphere traps 
heat, like the glass roof of a greenhouse, 
and the temperature builds up. 

While the worldwide warming trend 
has reversed, it’s apparently no coinci- 
dence that warming has continued in 
areas of expanding industrialization. 

'The galloping growth of cities is chang- 
ing urban weather. That’s because cities 
generate and collect heat. The walls, 
roofs, and streets form a maze of reflec- 
tors for the sun's rays, and provide a 
large surface area to absorb heat. Their 
rocklike materials soak up heat better 
than soil and foliage. The city's “dome” 
of pollution also has a greenhouse effect, 
helping to trap the heat. 

Thus, cities are “heat islands." Tem- 

Continued 
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The galloping growth of cities is changing urban weather a 


peratures, night and day, range up to 10 
or 15 degrees higher than the surrounding 
countryside. Cities make their own 
weather in other ways as well: lower 
humidity, but about 10 percent more rain 
than their environs, less wind and more 
fog. The phenomena have been docu- 
mented in cities as small as Corvallis, 
Ore. (pop 20,000), and as big as Wash- 
ington, New York, London; in cities that 
are flat like Indianapolis or built on hills 
like San Francisco. 


Can cities cause drought? 


A by-product of the heat islands is 
drought, some scientists think. A confus- 
ing fact about weather pollution is that it 
may have one effect locally, the opposite 
effect over a larger area. Cities get more 
rain than the countryside, but their heat 
output may cause drought on a regional 
scale. 

Prof. Kenneth Hickman of the Roch- 
ester (N.Y.) Institute of Technology has 
calculated that industry and other activi- 
ty concentrated on the Eastern Seaboard 
and in the Chicago-St. Louis region and 
Los Angeles basin release enough heat to 
raise the temperature by 6.5 degrees over 
thousand-square-mile areas. 

A group of urban heat islands, says 
Peter H. Wyckoff of the National Science 
Foundation, *can act like a thermal 
mountain barrier"—can actually form an 
obstacle that forces weather to flow around 
or rise over it. He linked this effect to a 
recent five-year Northeast drought. 

Tiny dust particles from cities, where 
the air contains up to 10,000 times as 
much dust as out in the country, are also 
helping to heat up the cities and turning 
urban regions into dust-bowl deserts. 
That's the view of Dr. Reid A. Bryson, 
director of the Center for Climatic Re- 
search at the University of Wisconsin. 

Cities make dust, he says, because of 
the “waterproofing” of 50 to 60 percent 
of an urban area by concrete. Since wa- 
ter runs off rapidly, the land surface is 
dry and dust stays loose. Highways simi- 
larly increase dustiness out in open coun- 
try; Bryson estimates that fully one per- 
cent of U.S. land area is now paved. 

The dust load makes the air heavier 
and causes compression and heating. This 
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decreases its relative humidity and en- 
ables it to evaporate more moisture. 

Another effect of dust may even be 
responsible for the worldwide cooling 
trend. Carbon dioxide in the atmosphere, 
which causes warming, has continued to 
increase; but around 1940 some offset- 
ting influence took over. Dr. Bryson 
claims it’s dust. 

The smallest particles don’t settle near 
their places of origin, but add to the dust 
load of the global atmosphere. According 
to Bryson, the dustiness of air over the 
U.S. outside the cities doubled between 
1957 and 1963. Other researchers have 
reported similar increases elsewhere in 
the world. 

The result is a dust blanket that keeps 
some sunlight from reaching the ground. 
Instead, it’s reflected off into space. The 
dust “makes the earth a brighter plan- 
et" says Bryson. And that alters our 
“heat budget." 

“The increased dust load is adequate 
to explain the worldwide cooling trend 
since the 1940s," he says. (Dr. Bryso 
thinks that we're getting back to pre- 
Civil-War winters. The dust from vol- 
canic eruptions is believed to hav 
caused that cold period.) Today, a sligh 
increase in dustiness “‘would lengthen the 
winter in some Midwestern states about 
six weeks,” he says. “There wouldn't be 
much summer left." 


How jet planes affect weather 


The reflectivity of the earth is also al- 
tered by jet contrails, says Dr. Walter 
Orr Roberts, director of the National 
Center for Atmospheric Research. 

Contrails, Dr. Roberts explains, do not 
simply spread out at the 30-40,000-foot 
altitudes where jets fly, but spawn cirrus 
clouds by seeding the upper atmospher 
with ice crystals from the water vapor in 
jet exhaust. On a clear day, you ca 
often see this happening near heavily 
traveled airways. 

“Tt is almost certain that on many oc- 
casions—30 to 40 days a year, say—th 
cause of cirrus cloud cover is contrails. 
This cloud cover can take in a substan- 
tial part of a continent, perhaps half o 
the U.S., and has a substantial influenc 
on our radiation budget," he says. 


1at of the surrounding areas 


Over the Arctic, the haze cuts down re- 
flectivity and increases warming by the 
sun. In temperate and tropical regions, 
the cloud cover increases reflectivity and 
has a cooling effect. 


Autos and weather 


Automobile exhaust may help to create 
drought, according to Vincent J. Schae- 
fer, the scientist who was the first to find 
out how to seed clouds with dry ice or 
silver iodide crystals. 

Now head of the Atmospheric Sciences 
Research Center at the State University 
of New York in Albany, Professor Schae- 
fer is investigating lead particles from 
tetraethyl lead, the antiknock additive in 
most gasoline. He says the submicro- 
scopic particles combine with traces of 
iodine in the atmosphere to produce lead 
iodide, a cloud-seeding agent as potent 
as silver iodide. So much lead is poured 
into the atmosphere that clouds are often 
*overseeded" and can't release their rain 
or snow. 

Seeding, natural or artificial, takes 
place in clouds of supercooled moisture— 
the tiny water droplets are still liquid al- 
though the temperature is below freezing. 
Certain submicroscopic particles, such as 
the iodide crystals, can act as “condensa- 
tion nuclei" on which ice crystals form. 
The ice crystals then grow by bumping 
into nearby droplets and crystals, until 
they are large enough to fall. 

But the cloud can become “glaciated”: 
'Too many ice crystals form, they're too 
small to bump into each other often 
enough, and they remain suspended by 
air currents. What you've got now is an 
overseeded cloud. 

Professor Schaefer gathers experimen- 
tal evidence by supercooling samples of 
exhaust-polluted air to subfreezing tem- 
perature (five degrees) in a laboratory 
cold chamber. Then he adds a small 
amount of iodine vapor (all it takes is air 
from a bottle containing crystals of io- 
dine). Within seconds, the chamber fills 
with a gleaming-white glaciated cloud in 
which there are from 2.8 to 280 billion 
ice crystals per cubic foot. 

With portable cold chambers, such 
tests have been made all over the coun- 
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Greenhouse effect caused by carbon-dioxide pollu- 
tion in atmosphere builds up earth's heat. CO, 
traps heat like a glass roof and prevents excess 
solar energy from being re-radiated out into space. 


Dust blanket over cities keeps sunlight from hitting 
ground, according to one scientific theory, and re- 
flects radiation back into space. This may be 
one cause of the earth's gradual cooling recently. 


Heat islands formed by urban areas act like a 
thermal barrier and force weather to flow around or 
over them. Scientist says this may be cause of a 
recent five-year drought that plagued Northeast U.S. 
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Breathalyzer is used by police to measure blood 


alcohol content of drivers by spectroscopically exam- 
ining breath sample collected when driver blows into 
a tube (top). In pictures above, device shows three 
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levels: .05-percent level (left), at which most drivers 

begin to be affected by alcoholic intake; .10-percent 
(center), at which driving capacity of most drivers 
is impaired; and .15-percent—legal intoxication. 


The nation's top 
auto-safety expert 
reveals how a small 
group of drunken 
drivers is responsible 
for half the deaths on 
ir highways—and tells 
what we must do to 
stop this carnage 


Policeman moves knob to bal- 
ance test ampoule and compari- 
son ampoule so that reading will 
start from zero for test subject. 


By DR. WILLIAM HADDON 


President of the Insurance Institute for Highway Safety, Former Director 
of the National Highway Safety Bureau 


Evo is familiar with stories about the evils of so- 
called drunken driving. They were long on preaching, 
but short on facts about the problem. One reason is that 
until recently the extensive scientific knowledge about the 
effects of alcohol on drivers and pedestrians had not been 
summarized in a readily available form. 

The “1968 Alcohol and Highway Safety Report," * which 
my colleagues and I completed for the U. S. Department 
of Transportation last year, now summarizes for the first 
time the tragic magnitude of the highway havoc involving 
drivers and pedestrians who have been drinking immod- 
erately, together with facts about the effects of alcohol on 
the human body that are not widely known: 

e The amounts of alcohol that have been consumed by 
the drivers and pedestrians who cause crashes in which 
alcohol plays a role are usually far greater than the 
amounts ingested by moderate drinkers. 

e People arrested for drunken driving typically are not 
drinkers who have had only a couple of drinks. 

e Some such drivers are teen-agers and social drinkers 
who have been drinking abusively. But many—probably 
a majority—of such drivers are alcoholics. 

@ Alcoholic drivers typically are not skid-row bums. 
They may be employed in respectable jobs, often aren’t 
even known to their intimates as problem drinkers. 

e Crashes caused by drivers who have been drinking 
heavily tend to be exceptionally violent, and are often fatal. 

e No other drug, including coffee, can reverse the effects 
of alcohol—itself a drug—on the brain. Coffee, tea, milk, 
and soft drinks are desirable substitutes, not antidotes. 

The report also discloses the shocking fact that about 
half of the approximately 56,000 highway deaths that oc- 
cur annually in the U. S. result from crashes involving 
the abusive use of alcohol. In addition, alcohol is pres- 
ent in at least 800,000 run-of-the-mill crashes in the U. S. 
yearly. 

Especially tragic is the fact that much of the annual 
loss in life, limb, and property damage on the highway 
involves completely innocent persons. One medical ex- 
aminer has estimated that 44 percent of the drivers killed 
were innocent victims of drunken drivers. 

Despite the widespread practice of driving after drink- 
ing—more than half of the nation's motorists drive at least 
occasionally after drinking—most serious crashes involving 
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alcohol seem to be caused by a small 
fraction of drivers who have been drinking 
far more than ordinary road users, even 
those who have been drinking. Studies 
indicate that such heavy-drinking drivers 
number only between one and four per- 
cent of those on the roads, yet account 
for nearly half of the nation's highway 
deaths. Most people have rarely or ever 
experienced the level of intoxication scien- 
tists have learned to expect as common- 
place in drivers involved in the most 
serious crashes. 

Run-of-the-mill crashes have a lower but 
still important percentage of alcohol in- 
volvement. A good illustration of this is 
the morning rush hour in cities like New 


York, which for weeks and weeks, some- 
times months, will record no traffic fatali- 
ties. Nationwide, only about nine percent 
of traffic fatalities in the morning rush 
hour involves alcohol. But 12 hours later, 
the rate of alcohol involvement soars to 
90 percent. One study found that the odds 
were eight to one that a driver killed in a 
single-vehicle crash between nine p.m. 
and midnight had been drinking heavily. 

That alcohol tends to produce the more 
severe crashes is a point that is not get- 
ting across, because the public infers from 
its own experience with largely “run-of- 
the-mill" crashes that alcohol is not per- 
vasively involved. 

I first saw the dimensions of the problem 


How to tell what your blood alcohol level is after drinking 


Body Ounces of Maximum 
Weight 80-Proof Blood-Alcoho! 
(Ib.) Liquor Consumed Concentration 
240 in One Hour (% by weight) 
230 
220 
210 T 
200 0.18 
190 0.17 
180 0.16 
170 0.15 
150 | 
Ve 0.13 
407. 
0.12 
135 
E" 
120 0.11 
110 0.10 
100 0.09 
0.08 
0.07 
“EMPTY STOMACH” i - 
DURING A ONE-HOUR x | 


PERIOD WITH LITTLE 
OR NO FOOD INTAKE PRIOR 
TO DRINKING 


Body Ounces of Maximum 

Weight 80-Proof Blood-Alcoho 

(Ib.) Liquor Consumed Concentratior 
in One Hour (95 by weight 


“FULL STOMACH” 


DURING A ONE-HOUR PERIOD 
OCCURRING BETWEEN ONE AND TWO 
HOURS AFTER AN AVERAGE MEAL 


Lay a straightedge across your weight and number 
of ounces of liquor you’ve consumed on empty or 
full stomach. The point where the edge hits in right- 
hand column is your blood alcohol level. At .05 per- 
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cent, many persons begin to have driving ability 
affected. At .10 percent, you're at an illegal level in 
15 states. In 28 other states, a .15-percent level is 
considered presumptive guilt of drunken driving. 


Chemical testing to de- 
tect drunken drivers has 
been adopted in all of 
the shaded states in map 
at right. In Arkansas, 
Florida, Georgia, Illinois, 
Kentucky, Louisiana, Min- 
nesota, North Carolina, 
North Dakota, Pennsyl- 
vania, Rhode Island, Ver- 
mont, Washington, and 
West Virginia, a blood al- 
cohol level of .10 percent 
in a test such as that by 
the Breathalyzer is con- 


sidered proof of drunken P 


driving. All other states 
with such laws set level ALASK A 
at .15 percent except 
Utah, which has most 
stringent law in nation 
with a level of .08 percent 
being adequate proof of 
drunken driving. Seven 
states have no laws for 
chemical tests to detect 
drunken drivers. 


about 10 years ago, when I was given the 
opportunity by New York State to try to 
find out, scientifically, what was causing 
fatal crashes on the state's highways. We 
started out by questioning police. Almost 
always we were told that anywhere from 
50 to 75 percent of the fatal crashes in- 
volved drunken driving, even though many 
statistics then available indicated alcohol 
was involved in only one or two percent. 

The discrepancy between statistics and 
police experience was so great that we felt 
it was imperative to find the truth by 
scrupulously scientific methods. 

The Westchester Study. We undertook 
what was called the Westchester Study, 
which examined the extent of alcohol con- 
centrations present in drivers who were 
killed in single-vehicle crashes in West- 
chester County, N. Y., between 1950 and 
1958. The county medical examiner, Dr. 
Victoria Bradess, and her assistants, ear- 
lier had performed alcohol studies on 
drivers killed in those crashes. Using their 
data, we found that 49 percent had blood 
alcohol concentrations of .15 percent or 
more at death, and 20 percent had concen- 
trations between .05 and .10 percent. 

When we reported that more than half 
the deaths surveyed involved the abusive 
use of alcohol, this finding was greeted 
with incredulity. 

But since that time, other scientific in- 
vestigators have found the same situation 
to exist wherever there has been compe- 
tent research into the problem. 

Science has also developed ample evi- 
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STATES WITH CHEMICAL TEST LAWS 
[ __) STATES WITHOUT CHEMICAL TEST LAWS- 7 STATES 


dence to show that human perception and 
performance begin to suffer at what are 
legally considered to be very low concen- 
trations of alcohol in the blood. The scien- 
tific evidence does not support the notion 
that low blood alcohol concentrations 
“sharpen” driving ability. 

The standard still used by most states 
in determining whether a driver is legally 
drunk is the presence of an alcohol concen- 
tration of .15 percent or higher in his 
blood. In order to reach a level of .15 per- 
cent, a 150-pound man would have to drink 
eight ounces of 80-proof liquor in one hour 
on an empty stomach: 10 ounces of liquor 
if he has a full stomach. 

This and actual measurements of blood 
alcohol concentrations refute the belief 
that people arrested for drunken driving 
tend to be “ordinary” or “social” drinkers 
—persons who drove after just two drinks 
and then happened to get caught. Actually 
more than half of all drivers arrested for 
this offense have blood alcohol concentra- 
tions of .20 percent, or even higher. 

What the law says. Most states set the 
legal limit of blood alcohol content at .15 
percent or higher as a result of recommen- 
dations made in the ’30s. Experts felt that 
limits should be set extremely high so that 
some hypothetical driver with an impos- 
sibly high tolerance to alcohol would not 
be penalized. Scientific research has since 
shown, however, that most of the problem 
is caused by persons who drink heavily 
and frequently—the very people, ironi- 
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explained by Dr. Itkin (right). Pump delivers allergen 


"Wheeze 


It pumps allergen-loaded air 
into you, gives you asthma— 
and then tells what's wrong 


By ROBERT GANNON 


i t squats there whining, a tangle of plas- 
tic tubes and tumblers and cylinders 
jerry-strung together with wires, clamps, 
springs. You sit in front of it and give 
it mouth-to-mouth resuscitation while it 
pumps air back into you. You breathe, 
and from the corner of your eye you see a 
giant plastic bellows breathing with you, 
and you know the red mist inside it is 
penetrating deep into your lungs. 

Then, while the technician looks on ap- 
provingly, you start to choke with induced 
asthma. | 

The homemade device is called a quan- 
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Wheeze machine, before going to work on Gannon, is to patient through mouthpiece. Expired air is mea- 


sured to determine how much allergen is retained. 


achine" Track 


titative inhalational challenge test appara- 
tus—those who work with it say “quant- 
challenge"—and it fills the end of a tiny 
lab in the allergy section of Denver's Na- 
tional Jewish Hospital. 

While ingenious theories have been ad- 
vanced to explain asthma-causing al- 
lergies, the specifics remain elusive. How- 
ever, all allergies, whether they result in 
asthma, hay fever, sneezing fits, or pim- 
ples, have the same basic cause: The body 
is making a miserable mistake. It's try- 
ing to fight what it considers alien in- 
vaders. 

Trouble is, many asthma victims don't 
know which allergens really bother them. 
Finding out is a tedious trial-and-error 
process. Recently I spent a week at Na- 
tional Jewish Hospital enrolled as a pa- 
tient. I wanted to test the devices this 
hospital—perhaps the best allergy clinic 
in the nation—uses to find out what's 


Spirometer checks airway function before and after 
quant-challenge to see how breathing is affected. 


own Allergies 


wrong with its asthma-afflicted patients. 

I was probed and prodded, jiggled and 
jabbed. I was stretched out and wired up 
so technicians could run an EKG (elec- 
trocardiograph) on me, because asthma 
sometimes affects the heart. And then I 
was wired again, this time for EEG (elec- 
troencephalograph) because highly aller- 
gic people may have slightly different 
brain-wave patterns. Breathing oxygen, 
helium, carbon monoxide, or plain air, I 
blew into cylinders, bags, and revolving 
drums to test my airways. 

And then the skin tests began. First the 
scratch tests: I leaned negligently over 
a table while a pretty little technician 
played tic-tac-toe on my back with 
needles dipped in extracts of everything 
from codfish to sagebrush. Next day, I 
was given 20 intradermal (just into the 
skin) arm injections. 

Conjunctival tests are used to double- 
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check skin reactions. A drop oi saline 
with a touch of suspected allergen mixed 
in is squirted into the eye. If it is an al- 
lergen, the surface of the eyeball reddens. 
When the technician dropped a dilute 
solution of mixed-grass pollen (Bermuda, 
orchard, timothy) into one of my eyes, 
both began to water, my nose stopped up, 
my throat itched. I had hay fever a half- 
year too early. 

Pretty positive—yet even such strong 
reactions aren't absolutely certain, be- 
cause someone can react to direct applica- 
tion yet be untroubled with inhaled pol- 
len. And asthma patients often react to 
nearly everything. 'To get around such 
shortcomings, NJH concentrates its asth- 
ma testing on the spot that counts most: 
the bronchial tubes. 

Enter the machine. Here is where Dr. 
Irving H. Itkin's mechanical monster, the 
quant-challenge machine, really shines. It 
finds answers to two questions of interest 
to both hay-fever and asthma victims: 
Are these skin and eye allergens really 
the prime culprits? And how deeply do 
they affect the pulmonary system? 

Dr. Itkin's search for a foolproof meth- 
od of measuring sensitivity began late 
in 1959, shortly after the allergist joined 
the hospital. A year later he and Dr. 
Gardner Middlebrook, head of the hospi- 
tal’s research laboratory, had worked out 
the basic idea. 

Even with their first crude model, they 
had a machine that could do something 
no other system had been able to do: 
specify not only the allergen that causes 
bronchial constriction, but how much of 
it is deposited in the bronchial tree, 
where, and how much of it will trigger the 
attack. By knowing that crossover point— 
the dose necessary to cause trouble— 
doctors could give shots of allergen just 

[Continued on page 200] 
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In helium-dilution test patient breathes mix of 14 
helium, 24 room air. Machine finds volume of lungs 
actually used, residual volume, and the total. 


You May Need 4-Wh 


With more-powerful engines, the 
way to beat traction problems 
may be to drive all four wheels 


By JAMES W. WRIGHT / PS West Coast Editor 
and DAVID PHIPPS 


p, was the turbine cars that brought 
four-wheel drive to Indy. There was no 
other way to harness the tremendous 
torque of the huge turbines than to feed 
power to all wheels. The Ferguson four- 
wheel drive used on racing cars must not 
be confused with the primitive drive lines 
of Jeeps and other off-road vehicles. In 
the Ferguson system there are three 
torque-dividing differentials—one between 
front and rear propeller shafts, one be- 
tween the two front wheels, and one be- 
tween the two rear wheels. 
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eel Driv 


With the gas turbine almost out of the 
picture, the race-car builders are begin- 
ning to use four-wheel drive on cars with 
Ford, Offy, Chevy, and Plymouth en- 


gines. Why? Four-wheel drive practi- 
cally eliminates wheelspin under acceler- 
ation. The car will accelerate faster; you 
can stand on the gas pedal earlier. 

Air flow has become terribly impor- 
tant, and here’s the main reason: Down 
the straight, the cars zoom by at 200 
m.p.h. At that speed, the problem isn’t 
power and traction, it’s keeping the car 
from flying. Airfoils, now common on 
Grand Prix and Can-Am cars, are out- 
lawed at Indy. The constructors are lick- 
ing the aerodynamic problems another 
way: shaping the body like a wedge that 
tends to “fly into the ground.” 

Every all-new car in the race will have 
a wedge-shaped body. 'The aerodynamic 
down-force acting on the car can reach 
several hundred pounds, which means 


Four-wheel-drive system used on Lola-Chevrolet 
(right and below) is by Hewland and differs from 
Ferguson system in being lighter and less complex. 
Chevy unit is a stock-block V-8 mounted behind the 
driver. At left is new Lotus-Ford with the 740-hp. 
turbocharged four-cam V-8 in a wedge-shaped body. 
Radiator is placed almost horizontally in the nose, 
and hot air is exhausted ahead of the windshield, 
further reducing aerodynamic lift on the front part 
of the body. This car has Ferguson four-wheel drive. 


fo Win at Indy This Year 


that the car can corner at higher speed 
(with greater load on the tires, it can 
cope with higher side forces) . 

Four-wheel drive and aerodynamics are 
getting so much attention that you might 
almost forget what’s been happening in 
engines. When Bobby Unser won the ’68 
race with a turbocharged Offenhauser, it 
touched off a spark in the Ford camp. 
Until that day, Ford had been neglecting 
development work on the four-cam V-8. 

Now, Ford has turbocharged this en- 
gine and it’s putting out 740 hp. at 10,000 
r.p.m. Will it be reliable enough to go 
the distance? That’s the $40,000 (engine 
cost) question. 

Drake Engineering has continued to 
improve the turbo-Offy so that it will now 
pull better than 750 hp., and is consid- 
ered a far stronger engine than Ford’s. 
Price tag: about $25,000. For compari- 
son, stock-block Chevy engines produce 
about 700 horses, the new Repco engine 

Continued 


Power take-off for the front wheels on the Lola- 
Chevrolet is mounted behind the transaxle. A long 
propeller shaft, driven by spur gears and enclosed 
in the side of the car's body structure, takes the 
drive to an offset final-drive unit in the front end. 
Another Lola, with Offy power, will use the same 
Hewland four-wheel-drive setup at the '69 Indy. 
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New Eagle is longer, lower, and wider than earlier models, and the driver lies almost flat. 
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Stock-block Ford with Eagle heads now delivers 550 
hp., which Gurney hopes will be enough to keep the 
car in contention for all-out victory at the big race. 
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delivers over 600 hp., and the Eagle 550. 

STP-Lotus. Colin Chapman is building 
three new cars with turbocharged Ford 
V-8s for Andy Granatelli. Drivers will 
be Mario Andretti, Graham Hill, and 
Jochen Rindt. One of the '68 turbine 
cars is being rebuilt in the Paxton shops 
and fitted with a Plymouth engine. Based 
on the 318, it has been reworked with a 
one-plane crankshaft and aluminum 


heads by Harry Weslake. Output is in 
the 525-550-hp. range. 

Gurney-Eagle. Four new cars are being 
built, two inches lower, six inches wider, 
and three inches longer than the success- 


Only turbine car this year is 
Jack Adams' front.engined ve- 
hicle. Designed by an aero- 
nautical engineer, the wheels 
have fairings to reduce drag; 
front suspension, steering link- 
age, and rear axle are cowled. 


ful '68 model. One has been sold to 
Smokey Yunick, who will no doubt be 
able to coax more power out of the Ford- 
based engine than the 550 hp. Gurney 
claims. Gurney will drive one car, Denny 
Hulme another, and the last is a spare. 

Lola. Eric Broadley is building two 
four-wheel-drive cars, one with Chevy 
power, the other Offy-powered, for Mark 
Donohue and Bobby Unser. A '68 four- 
wheel-drive Lola-Ford is being prepared 
for Al Unser. 

Repco-Brabham. ‘Two cars are under 
way, with rear-wheel drive and new Rep- 
co engines. One will be driven by Jacky 


J 


Jerry Eisert buttons up the turbocharged Chevy V-8 


for his new wedge-shaped car. The AiResearch blow- 


A '68 four-wheel-drive Lotus turbine car is being rebuilt with Plymouth power by Granatelli. 


Ickx; the other driver has not been named. 
Eisert. Jerry Eisert is making three 
new wedge-shaped cars, two with Chevy 
V-8s and one Offy-powered, all with 
rear drive only. Drivers are unnamed. 

Coyote-Ford. A. J. Foyt is having two 
wedge-shaped cars built with  turbo- 
charged Ford V-8s. He will drive one, 
Roger McCluskey the other. 

Other entries. Lloyd Ruby will drive a 
Laycock-Offy, and Parnelli Jones a new 
car built by George Morris in Indianapo- 
lis, with either Ford or Offy power. Who 
will win? As always, it depends as much 
on reliability as on speed. 


— 
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er delivers 23 pounds’ boost at 70,000 r.p.m., and 


the engine puts out 700 hp. at around 9,000 r.p.m. 
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Even on easy low-speed turn, the Kawasaki looks fast. All out, it goes at incredible speed. 
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Hefty frame, big brakes, three cylinders 
side by side, triple exhausts, advanced 
front and rear suspension systems, and 
fine seat give Mach III tremendous appeal. 
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Specifications 

Engine type . .3-cylinder, 2-stroke, air-coole:s 
Lubrication .. Injectolube automatic 
Displacement 488cc (30.4 cu. in.) 

Power .. ., -60 hp. @ 7,500 r.p.m. 
Torque ......42.3 Ib.-ft. @ 7,000 r.p.m. 
Clutch ...... Oil-bath, multidisc 
Gearbox ..... 5-speed constant-mesh 
Wheelbase ...55 in. 

Height .......42.5 in. 

Weight ......382 Ib. 

Fuel tank ....4 gal. 

Oil capacity 21^ qt. 

M.P.G. ..,55 at 50 m.p.h. 

Top speed 124 m.p.h. 

Price $999 P.O.E. 
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KAWASAKI MACH Ili: 


Ihe Hottest Thing on Two Wheels 


High-revving two-stroke 
three-lunger gives amazing speed 


3y JIM DAVIS 


D. the past weeks, I've been testing 
vhat I consider to be the most fantastic 
notorcycle I've ever swung a leg over. 
t's the all-new three-cylinder Kawasaki 
Mach III. 

Up til now, three-cylinder layouts 
yave been reserved for exotic European 
acing motorcycles. With the debut of 
he Mach III, things are about to change. 
Ince an enthusiast gets a ride on this 
ike he's going to want one for his own. 

My test bike was silky smooth, and 
he three cylinders are what do the trick. 
A three is the first type of engine—other 
han a horizontally opposed twin—that 
an be balanced perfectly. 

Displacement of this big, two-stroke 
ngine is only 488cc (30.4 cubic inches), 
jut don't let size fool you. 

So good, it scares you. This bike ac- 
‘elerates so hard and has such a high 
op speed that it's almost frightening un- 
il you get used to it. In fact, at 7,500 
.p.m., the engine is turning out 60 horses 
ind, since the motorcycle only weighs 
382 pounds, you're sitting on a pretty 
inusual power-to-weight ratio. Top speed 
s 124 miles an hour. 

There's no messy mixing of gasoline 
ind oil with this bike—it's fitted with an 
njectolube system that automatically 
eeds the right amount of oil to the engine 
it all speeds from a separate oil tank. 
xasoline capacity is four gallons, and at 
iormal cruising speeds you get 55 miles 
o the gallon. For cruising around town 
nd on the expressways, the five-speed 
earbox allows the engine to loaf along, 
nd this does a lot for both gas mileage 
nd engine life. At 60 m.p.h., for ex- 
imple, the tachometer shows only 5,000 
evolutions per minute. 
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When you turn the key to on before 
starting the engine, you’ll notice a high- 
pitched buzzing similar to that made by 
an electronic strobe on a camera. The 
sound, coming from under the seat, is 
that of a new capacitive-discharge igni- 
tion system made by Kawasaki (though 
Champion had a hand in it). 

This system has no breaker points, but 
times the spark by an electronic pulse. 
The advantages of a CDI system are: no 
more fouled spark plugs, a much higher 


[Continued on page 202] 


Instrument ''panel" is simple but functional, with 
highly visible speedometer on left and tachometer 
on right. Peak power is produced at 7,500 r.p.m. 


Big double-leading shoe brake with finned drum in 


the front wheel is what gives this 382-pound ma- 
chine the muscle to stop the way it does. 
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By HANSON BLATZ valle of Radiation Control, NYC Health Department 


Bau from home appliances? 
The inquiry into this silent, invisible 
health hazard that started with color TV 
sets [see “The Truth About X-Ray Haz- 
ards from Your TV Set," Apr. '68] has 
taken on new dimensions. Now, research- 
ers are looking with a critical eye at all 
devices that emit any type of radiation. 

The problem has caused enough con- 
cern so that Congress recently passed the 
Radiation for Health and Safety Act of 
1968, one of the last that President John- 
son signed into law before the end of his 
term. It was my privilege to be a White 
House guest at the signing. 

As Director of the New York City Of- 
fice of Radiation Control, I had testified 
earlier before the Senate Commerce Com- 
mittee about New York’s experience with 
radiation from color TV sets and other 
electronic devices. Radiation specialists 
had joined me in advising that federal 
control was needed. 

During the Senate hearings in August, 
1967, and May, 1968, many experts spoke 
about the possible health hazards that 
could result from excessive exposure to 
many different types of radiation. Much 
is known about the effects of X rays, the 
radiation emitted by some maladjusted 
or defective TV sets. This knowledge 
results from the half-century of experi- 
ence physicians have had with human 
exposure to X rays and by much experi- 
mental work with animals. 

Microwaves, on the other hand, have 
been used in rada only since the second 
World War. Although there are some re- 
ports of human damage, they are sparse 
compared to X rays. Microwaves are 
very-high-frequency radio waves, or, in 
technical terms, electromagnetic radia- 
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tion in the 10 to 100,000 mHz band. 
They’re used in radar, industrial heat- 
treating, and now for cooking. 


How dangerous are microwaves? 

In testifying before Congress on May 
13, 1968, about the effects of microwaves, 
Dr. Herman P. Schwan of the University 
of Pennsylvania, an expert on the sub- 
ject, said, “We definitely know that mi- 
crowaves can do harm. They can cause 
fever, eye cataracts, testicular damage, 
and, in sufficient intensity, tissue damage 
and even death.” He was, of course, 
speaking about large doses. 

There is also some evidence of human 
damage from laser beams. The harm ap- 
pears to result from a simple thermal 
burning from an intense beam of light, 
even after the beam has been reflected 
from an object. Since the release of the 
Senate hearing reports, scattered warn- 
ings about other types of radiation have 
come to light, such as: infrasonic and ul- 
trasonic sound waves having vibration 
frequencies too low or too high to be 
heard, and also magnetic fields, although 
the latter are not really radiation. 

Any one of these physical phenomena, 
in sufficient intensities, can do bodily 
harm to an exposed person. In addition 
to the injuries Dr. Schwan told about, 
there are neurological effects and other 
kinds of eye damage, such as conjuncti- 
vitis. Each type of radiation has an ex- 
posure limit beyond which it is not wise 
to permit continued exposure. Except for 
X rays, limits are not well defined. 


Ovens: an emerging hazard 
Why the current interest in micro- 
wave ovens? Public-health officials hesi- 
Continued 


Bureau of Radiological 
Health technicians pre- 
pare microwave oven for 
leak test. beaker of water 
inside simulates food. Test 
instrument is mounted on 
tripod. Drawing (top of 
facing page) shows how 
leaks might develop in 
ovens with loosening of 
door hinges and latch. 
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Microwave-emitting radar ovens are the latest 
focal point for an investigation that started with 
color TV sets and other electronic devices 


in Your Home? 
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Oven leakage is mea- 
sured with densiometer 
(this one by Ramcor Co.) 
which detects micro- 
waves at 2,450 mHz and 
915 mHz, the two fre- 


quencies used by ovens. 


tate to warn people about possible risks 
without knowing that injuries have oc- 
curred, but there is evidence to show 
that these ovens could present a health 
hazard. That, coupled with the fact that 
thousands of them priced at about $500 
are being sold every month for home 
use, with sales mounting rapidly, gives 
authorities reason for concern. 

At the Senate hearings, investigators 
stated that many of the ovens tested by 
the Army, the Pennsylvania Health De- 
partment, a Florida county health de- 
partment, and a Utah field station of the 
Public Health Service showed micro- 
wave leakage. 

One test made by the Army of 30 ovens 
in October, 1967, showed only six within 
acceptable limits. In another Army sur- 
vey of 14 ovens, two exceeded a fifth watt 
per square centimeter (over 20 times the 
limit), six leaked from slightly over the 
limit to seven times the limit, and only 
five were considered acceptable. In Penn- 
sylvania, of 35 tested, 16 percent emitted 
a hundredth watt or more; and in Florida 
14 out of 42 were over the limit. In Utah, 
43 percent of 53 ovens with hinged doors, 
but none of 18 with sliding doors, were 
considered to be defective. 

The amount of leakage causing rejec- 
tion in all of the tests was a hundredth 
watt per square centimeter. Many gov- 
ernment and scientific authorities in the 
U.S., Britain, and France agree that 
continuous human exposure should not 
be permitted above this level. 

Some authorities, including Bell Lab- 
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Intense microwaves can cause tissue and ey 


oratory experts, U. S. Army specialists, 
and some Public Health Service investi- 
gators believe the limit should be even 
lower. 

But on the other hand, the limit was 
set originally for radar operators whose 
entire bodies are exposed to the radia- 
tion. Also, radar consists of high-inten- 
sity pulses that may be more dangerous 
than steady radiation. This leaves us 
with the belief that there is probably a 
large factor of safety in the limit being 
used—but we can’t be sure. 

The housewife would probably be close 
to an operating oven at 
most for a few hours a 

: week because these de- 
vices are used for much shorter times 
than conventional ovens. We cannot, 
however, overlook acute exposure risks 
reported from a few ovens that did not 
shut off when their doors were opened. 
In some cases the intensity was so great 
that measuring instruments burned out. 
Loosening of door hinges and catches of- 
fers a similar hazard. 


Eliminating the risk 

After studying the reports in the Con- 
gressional Record, I decided to find out 
what domestic oven manufacturers are 
doing about the problem. The heart of 
the oven is a magnetron oscillator, a two- 
element vacuum tube in which the flow 
of electrons is influenced by an external- 
ly applied magnetic field to generate 
microwave electromagnetic power. Like 
most vacuum tubes, it heats up—so it is 
kept cool by an electric fan. 

The microwaves, without the heat, are 
guided to the cooking chamber; and as 
they enter, the stream is chopped up by 
rotating metal blades to insure even 
distribution throughout the chamber. 
There is no heat present until the waves 
strike something containing moisture, 
like a piece of meat or a potato. That is 
why delicate china dishes do not heat up 
and crack, paper plates don't burn, and 
also why dry popcorn won't pop. 

All of the present American manufac- 
turers belong to a committee of the Assn. 
of Home Appliance Manufacturers, which 
has a cooperative safety program. In 
talking with AHAM officials, I learned 


amage—reason to make sure that ovens are kept in good repair 


that some of the ovens which were report- 
ed by the Army engineers to be leaking 
excessively were powerful commercial 
units of the type used in restaurants—a 
fact not brought out at the hearings of the 
senate committee. 

Members of the association are natu- 
rally concerned about any unfavorable im- 
pression that the testimony might have 
on purchasers of domestic ovens. Al- 
though the Army has been reluctant to 
disclose details of its tests, AH AM under- 
stands that in many cases the doors were 
deliberately held open a crack by in- 
serting a thin piece of metal between 
the door and its frame during measure- 
ments, perhaps to simulate rough usage 
conditions. 


Rigorous testing measures 


Says John T. Weizeorick, assistant 
technical director of the association: 
“This is an operating condition that 
household-oven interlock systems are de- 
signed to prevent. Every oven is tested 
for radiation leakage, and, moreover, the 
dependability of the safety interlock 
switch is checked before each oven is 
shipped." This switch turns off the pow- 
er when the door is opened, and most of 
the U.S.-made ovens have two or more 
for extra safety. 

In addition, a standard is now planned 
for sample ovens of every model. They 
would be put through a grueling test in 
which the door is opened and closed 
30,000 times with the power on to check 
the operation of the switches and the in- 
tegrity of the door seal. Periodically, 
during this ordeal, the door area will be 
painted with grease. It has been found 
that when the door is opened with the 
power on, there is a small static spark at 
the seal. If the cook has spilled a little 
grease, the spark will cause some cor- 


Typical oven magnetrons, these devices are sur- 
rounded by electromagnets which produce oscilla- 
tion at microwave frequencies inside the tubes. 


à 


rosion and the door then might refuse to 
close properly. 

Furthermore, the manufacturers are 
now submitting each model to the Under- 
writers’ Laboratories for independent 
tests to gain the UL label. 

The UL tests were described to me by 
Robert Van Brundt, an official of the or- 
ganization in Chicago. He told me that 
in addition to the microwave leakage 
measurements, the tests include the same 
opening and closing of the door 30,000 
times with the power on. For the larger 
restaurant ovens, this is done 100,000 
times. All safety switches must operate 
satisfactorily under load for 100,000 cy- 
cles at six cycles per minute. 

There are various other tests, too, to 
cover the safe performance of many com- 
ponents: insulation, motors, transform- 
ers, and electrical contactors. 


Precautions you should take 


Because of the recently enacted law 
covering electronic-product safety, I 
questioned James G. Terrill Jr., Director 
of the National Center for Radiological 
Health in Rockville, Md., to learn if 
there was an official opinion about the 
safety of microwave ovens. The Center 
is part of the U.S. Department of Health, 
Education and Welfare. 

Although the Center is not yet pre- 
pared to estimate the importance of mi- 
crowave leakage, Terrill recommends 
that you ask for manufacturers’ litera- 
ture covering hazards and safety precau- 
tions, and that you study the material 
carefully before buying. If in doubt, you 
might check with your local health de- 
partment. If you already* have an oven, 
you should learn about the safety fea- 
tures, such as interlocks, shielding, and 
gaskets, to make sure they are all in place 
and are operating properly. 

To answer the questions about micro- 
wave-oven safety raised in the beginning 
of this article, it can be said that they 
are probably no more dangerous than 
many of the other complex devices we 
encounter in modern living—IF—and it is 
an important IF—the instructions are fol- 
lowed carefully, the ovens are used with 
care, and are serviced regularly by a 
qualified serviceman. 
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A volunteer's day: racing for alarm .. . testing nozzles... at fire scene . .. in communications rente 


Volunteer Firemen: | 


By JAMES H. WINCHESTER 


Vamps, over 1,300,000 of 
them, are much more numer- 
ous than full-time professionals 
who number about 200,000. 


he young maid was al- 
most hysterical as she 
ran screaming toward the 
big red pumper of the volun- 
teer fire department. Be- 
hind her, in the night, flames 
shot out from the fiercely 
blazing two-story house in 
a Philadelphia suburb. 

In the eerie red glow, vol- 
unteer-fireman Norm Geiss- 
ler, without taking time to 
put on breathing equipment, 
raced toward the burning 
home. Inside, the smoke 
was blanket-thick. He 
groped his way to the foot 
of the front staircase. The 
terrified cries of small voices 
came from above. 

Geissler didn’t hesitate. 
Reaching the upper hall he 
found three small young- 
sters huddled together. “I 
felt rather than saw them," 
he remembers. “The smoke 
was suffocating.” 

Joe Muldoon, like Geiss- 
ler, didn’t stop to don 
breathing equipment, either. 
Grabbing an aluminum lad- 
der he quickly raised it. 
Flames seared his unpro- 
tected hands and face as he 
scrambled upwards. 
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. finally, job well done. Unusual in one respect, this company has women volunteers (last photo). 


Today the volunteer fire station is apt to be the most 
modern building in town—and filled with the best in trucks, 
radios, foam generators, floodlights, and other gear 


WITHOUT 


Holding his breath as well as he could 
in the acrid smoke, Muldoon felt his way 
down a burning hall. “I could hear some- 
one crying,” he recalls. There was a nur- 
sery at the back of the house. It was 
filled with flames. In the corner a tiny 
infant wailed. 

Tucking the child under his arm, Mul- 
doon staggered back to the open window. 
Another fireman took the baby. Muldoon, 
overcome by smoke, fell to the floor. He 
was hauled to safety. 

For their gallantry, Muldoon and Geis- 
sler recently received Carnegie Medals 
for Heroism, the first volunteer firemen 
in the U.S. ever to be awarded this coveted 
honor. 

Who are the Vamps? Such courage and 
unselfishness mark America’s 1,300,000 
Vamps, as the unpaid fire fighters are 
called. Organized into 21,000 companies, 
they protect America’s small towns and 
rural communities. Iowa, typically, has 
852 fire departments. Only 32 have paid 
members. The rest are volunteers. 

Volunteer firemen are bus drivers, den- 
tists, supermarket clerks, auto mechanics, 
carpenters, lawyers—men from both sides 
of the railroad tracks. There was a time 
when most volunteer fire departments had 
equipment of uncertain quality and vin- 
tage. The big aim of the members was a 
good time. 

Now, they operate the latest pumpers, 


foam and rescue trucks, aerial ladders, 
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and ambulances in a thoroughly profes- 
sional manner. Their firehouse is likely 
to be the most modern building in town. 
The Wyoming, Mich., Volunteer Fire De- 
partment, for instance, with 78 members, 
has over $500,000 in equipment. A village 
in Maryland, with only 1,500 population, 
recently took delivery on a new $45,000 
pumper. Reports an official: “It’s better 
than anything in Baltimore.” 
Beyond the 136,000 pieces of motorized 
Continued 
owned by some 


Aerial platforms (‘‘snorkels’’), 


companies, can be used for rescue operations, or as 
a water towere elevated hydrant, or control tower. 


Training and the best equipment put today's volunteers 


fire apparatus now in use by volunteer 
fire fighters in the U.S.—and the new units 
being sold to them each year at a cost of 
$63 million—some $200 to $250 is spent 
for personal equipment for each man. Air 
and oxygen gear is commonplace, along 
with walkie-talkie radios, resuscitators, 
portable floodlights, and power tools. 

The basic weapon of fire fighting is 21⁄4- 
inch hose. Volunteer fire companies now 
have more than 84 million feet of it along 
with another 35 million feet of other-size 
hose. To use it, they maintain more than 
250,000 hand nozzles and 400,000 fittings. 
Over $12 million a year is spent on gas 
and oil; another $20 million for parts and 
repairs. There are 784,000 helmets, 575,- 
000 turnout coats, and 500,000 pairs of 
protective gloves. 

Men are more important than equip- 
ment, of course. “Our men average 15 


hours a week for drills, meetings, and 
fires," reports Charles Dib, a 49-year-old 
service-station operator who is chief of a 
Long Island volunteer fire department. In 
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Quick hose-coupling devices bring a lifesaving 
stream of water to the fire site in a hurry. 


an average year his department, with nine 
trucks ranging from a 65-foot aerial lad- 
der to a small van for hauling extra gaso- 
line, answers 305 calls in its three-square- 
mile area. They range from false alarms 
and grass fires to a $300,000 blaze in a 
block of business buildings. 

Good manpower, adequate equipment, 
and a first-rate community water system 
with sufficient hydrants are important. 
The insurance companies carefully con- 
sider each in setting fire-risk rates—the 
amount you pay for fire insurance. 

Enter the gas-turbines. What’s happen- 
ing to the fire truck? Gas-turbine engines. 
They have many advantages for emer- 
gency equipment. Cold starting is excel- 
lent and they take about half the space of 
a piston engine. The turbine weighs only 
450 pounds compared to about a ton for 
an equivalent piston engine. 

A gas-turbine fire truck can raise a 100- 
foot hydraulic ladder to an 85-degree 
elevation in 25 seconds. Allowing for a 
90-degree rotation of the turntable, the 
ladder can be laid against a ninth-story 
window 40 seconds after the truck arrives. 
The turbines can pump more water, too: 
611 gallons a minute at 600 p.s.L, com- 
pared with 150 gallons a minute for piston- 
powered pumpers. 

“It is believed this engine will even- 
tually replace the piston version as the 
fire-engine power plant," reports Ameri- 
can LaFrance, manufacturer of fire en- 
gines since 1834. 

Like the gas turbines, diesels require 
no wait for warm-up. A Detroit Diesel 
model, rated at 350 hp. with a piston 
speed of 2300 r.p.m., in use on a number 
of new fire engines, has a compression 
ratio of 18.7:1. Full power is available 
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How to rate your volunteer fire department 


Experts say that an average town of 7,000 
population with an all-volunteer fire depart- 
ment should have at least the following equip- 
ment. How well does your town rate with this 
15-point evaluation made by the authoritative 
Fire Engineering Magazine? 

1. Two or three fully equipped pumpers. A 
ladder truck is not needed unless there are 
five or more buildings three stories or higher. 

2. 35-foot truss-type extension ladders on 
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pumpers as well as 24-foot extension ladders. 

3. Two 2175-inch playpipes on each pumper, 
each with ample nozzles and tips. Two 217- 
inch fog nozzles are essential. So is at least 
one 2l5- to 114-inch reducing Y. 

4. At least six fire brooms and backpack 
pump tank extinguishers for fighting grass or 
brush fires. 

5. A portable pump on all pumpers. In 
rural areas where hydrants are lacking, a 


ar with the paid pros 


or hilly terrain or fast accel- 
ration because there is no 
hoke to restrict air flow. 
Diesels have fewer idling 
roblems than gasoline en- 
ines, no ignition system to 
oul up, and no crankcase 
lution. Costs are de- 
reased. “Our new diesel 
umper," reports a Michi- 
an volunteer fire depart- 
nent, “pumped steadily for 
IX hours and used just 55 
allons of fuel.” i à He We : UM MM 
There's a big trend toward Breathing apparatus is standard for battling blazes at close quarters. 
utomatic transmissions and Modern gear like this is typical in today's volunteer departments. 
ower steering in fire trucks, 
ince many volunteers are not accustomed minutes. If you carry four cans, your first- 
o clutch and gear shift. Finally, red is due pumper can maintain one foam line 
o longer the standard color. White and for 40 minutes, or two lines for 20. This 
ellow are increasingly popular. The Pine gives you time to get more." 
Aty, N.Y., Volunteer Fire Department Fire-fighting experts figure they can fill 
as a green truck, and a Pennsylvania a cellar eight feet high, 25 feet wide, and 
own has one painted purple. One patri- 100 feet long—that's 20,000 cubic feet— 
tic Virginia community's pumper is red, with the new high-expansion, fire-smother- 
yhite, and blue. ing foam in just under seven minutes, 
Foam fire-fighting. One of the hottest generating the mixture at a rate of 3,000 
hings in fire gear today is high-expansion cubic feet a minute. 
9am. There are several foam generators Communications. Volunteer firemen are 
n the market that look somewhat like widely dispersed at the time of an alarm, 
moke ejectors. A mixture of foam liquid but new communications equipment and 
nd water is pumped to the generator techniques are providing instant alerts. 
chere it is sprayed in front of a fan. It is With one popular system, when an alarm 
nen blown by the fan through a cone- sounds a volunteer dispatcher records the 
haped piece of mesh cloth. type of fire and location on tape. While 
*High-expansion foam has a detergent this is being done, a button is pressed that 
ase," explains the chief of the Pleasant- rings phones simultaneously in every vol- 
ille, N.Y., Volunteer Fire Department.  unteer's home or business. The taped 
This goes into the line at a one-percent message is repeated automatically as each 
ate. At a water flow of 50 gallons per fireman answers. If a line is busy, the 
1inute, this means a five-gallon can of call “camps” on the line and rings again 
igh-expansion foam liquid will last 10 [Continued on page 206] 
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ortable pump can supply water from the 10. First-aid kit on every pumper. 
earest lake, river, or other source. 1l. At least one resuscitator. 
6. Foam-generating equipment on at least 12. Breathing equipment. At least two 


ne pumper. Every town has gasoline stations masks for each pumper. This gear should have 
nd tank trucks carrying a wide variety of the approval of the U.S. Bureau of Mines. 
ammable liquids over its roads. 13. Two-way radios on every piece of equip- 

7. At least one portable electric generator ment. Recommended: Two-way radios in the 
ith flood and searchlights to be carried ona private cars of the department's officers. 


umper. 14. At least two walkie-talkie radios. 
8. At least one smoke ejector. 15. Two salvage covers, at least, on each 
9. A helmet, fire coat, and boots for every pumper, along with mops, squeegees, and 
olunteer fireman. brooms for salvage and clean-up work. 
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Mammoth of the skies, the 
C-5A Galaxy keeps on the go 
with record-size loads 


A PS reporter 
takes you 
through the 


By JOHN GOODRUM 


! 
| 
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met. 


Towering six stories above ground, tail of C-5A is so cargo compartment of plane (with doors at rear end 
big that it's inspected from inside—by way of lad- shown opened) is large enough to swallow the sixx 
ders. It has two rudders, one above other. Huge Greyhound buses lined up beside craft in the photo. 


P 236-foot fuselage would fill most of 
the length of a football field. Its 223-foot- 
span wings would extend well past the 
sidelines. Its gross weight amounts to 
nore than 380 tons. 

That's the C-5A Galaxy, world's larg- 
ast airplane. It's designed to haul over 
110 tons of cargo and 75 troops 3,500 
niles at more than 500 m.p.h. 

Flown by a crew of six, the C-5A has a 
louble-deck fuselage. Its upper deck 
eats up to 100 persons. The lower deck 
orms its cargo compartment—19 feet 
wide, 1314 feet high, and 121 feet long, 
nore than the distance of the Wright 
yrothers' first flight. 

Four of these huge Air Force transport 
janes are now flying and many more 
re being built at the Lockheed-Georgia 
lant just outside Atlanta. And a pro- 
ected commercial version of the C-5A, 
he Lockheed 500, will carry 141 tons of 
'argo—about three times as much as to- 
lay's biggest jets— just as far. 

I watched the gigantic C-5A taking 
hape at the Georgia plant. At adjacent 
Jobbins Air Force Base, the site of its 
est flights, I saw it in action. 

A shrill whine like the wail of 10,000 
janshees smote my ears. Tall grass be- 
side the runway bent flat from the blast 
f a C-5A’s four 41,000-pound-thrust jet 
sngines. Less than halfway down the 
(0,000-foot runway, the sky giant lifted 
'racefully and effortlessly. It takes off in 


Main landing gear of C-5A 
ias 24 wheels. Nose gear 
idds four more. By re- 
racting its landing-gear 
truts, C-5A  ''kneels''— 
owering its cargo floor to 
ruck-bed height for load- 
ng and unloading. 
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Here's typical cargo that C-5A (background) can 
speed by air at more than 500 m.p.h.—an Army tank, 
2V5-ton trucks, jeeps, and troops in foreground. 


less distance than today's commercial 
jets, climbs faster. 

Despite its awesome size, the C-5A is 
just as easy to fly as its cargo-carrying 
predecessor, the C-141, Lockheed-Geor- 
gia's chief test pilot Leo Sullivan told 
me. Biggest difference is that the C-5A 
pilot sits 33 feet above the runway in land- 
ing and taking off. “You adjust to this," 
Sullivan says. 

Able to alight on fields as soft as clay, 
the C-5A lands on 28 wheels—four trucks 
of six wheels each, and a four-wheel nose 
gear. Like a camel, it then “kneels” to 
unload and load, as retractable landing- 
gear struts lower the cargo floor to truck- 
bed height at both the forward and aft 
cargo openings. 

Fast turnaround. To keep it in the air 
and working, the C-5A has been designed 
to slash turnaround time. When a C-5A 
lands with a load, it sets in motion a be- 
wildering series of events that have to be 
seen to be believed. 

Even before the plane stops rolling, 
loaders and maintenance crewmen spring 
into action. 'The monster halts—and low- 
ers itself to kneeling position. Its nose 
swings up like a visor, opening wide the 
forward end of its cavernous cargo com- 
partment. A 19-foot-wide ramp thumps 
into position. Beneath the tail, clam- 
shell-type doors swing apart, and anoth- 
er door slides upward and rearward— 
opening the aft end of the cargo com- 

Continued 


Ber 


partment, too. Another ramp slides out. 

From the cargo hold, out pour trucks, 
tanks, trailers. Crewmen swarm in to re- 
move other cargo. 'Then mechanized 
loaders refill the huge airplane to capac- 
ity. Crewmen lash the cargo down. Un- 
loading and loading take less than 40 
minutes. The entire operation is so near- 
ly automatic that, to an onlooker, the 
plane appears simply to disgorge one car- 
go and swallow another. 

Under way at the same time are refuel- 
ing, engine oiling, and other servicing 
tasks. This too is a high-speed opera- 
tion. The C-5A can gulp down 49,000 
gallons of JP-4 jet fuel through four re- 
fueling ports in 40 minutes. The result 
is that the plane need never be on the 
ground for longer than one hour. 

Masterpiece for maintenance. The giant 
C-5A has purposely been designed to be 
one of the easiest planes to maintain in 
the history of aviation. 

Time to replace a 27-foot engine has 
been cut to one hour, by quick attach- 
detach fasteners and simplified systems. 

Like a hen lifting one leg, the C-5A re- 
tracts a landing-gear strut, if a wheel, 
tire, or brake needs replacement. The 
wheel is removed and another installed 
in just 15 minutes, without having to jack 
up the airplane. 

Plug-in self-sealing fuel pumps are de- 
signed so they can be removed and re- 
placed without draining fuel tanks, dras- 
tically reducing maintenance time. 

Control-surface hinge bearings of the 
C-5A can be changed without removing 


100 | POPULAR SCIENCE 


i= Ee pm ; Er 

|o = " P DL EN c as Ie K Yu a 
4 m , "i AE ys a H Fe ; -a =a " ere x T: o : 

id a i E 3 = T pee 
Act he: TM i : 

F - ze 
a sa ; ENS, 

TES HEN e . -— 


Easy to handle in air despite its size, mammoth C-5A takes only 
light touch by pilot on its controls, pictured in flight-deck view. 


the control surfaces, as was 
always necessary before. 

Size itself contributes to 
ease of maintenance. So 
large is the C-5A’s tail, six 
stories high above the run- 
way, that inspections are 
made from the inside—by 
way of ladders through 
lighted passageways in the 
vertical fin, and crawlways 
to operating components 
in the horizontal stabilizer. 

And maintenance goes 
right on when the C-5A is 
in the air. 

A revolutionary C-5A in- 
novation is an electronic 
detective called MADAR, 
short for Malfunction Detection, Analy- 
sis, and Recording System. Working like 
a giant cardiograph, it watches over some 
800 critical test points, and records more 
than 10,000 signals a second from them 
on tape for analysis. 

MADAR reduces trouble-shooting in 
flight to its simplest form. It tells the 
flight engineer where the trouble is, and 
whether replacement parts are aboard for 
repairs in flight—or where parts are avail- 
able on the ground, so that he can alert 
ground crews to be ready to work when 
the airplane lands. MADAR can even 
anticipate trouble, so that a potentially 
faulty part can be replaced before real 
trouble develops. One of its features is 
a screen that, on command, displays a 
luminous electronic squiggle called a 
“wave form" to show how a system is 
performing. Whether it's okay or what 
ails it is seen by comparison with sample 
squiggles, from a memory bank, on an 
adjacent screen. 

The C-5A's combination of huge ca- 
pacity, fast turnaround, and easy main- 
tenance makes it a phenomenally effi- 
cient cargo plane. Had it been available 
for the Berlin Airlift 20 years ago, just 
10 C-5A’s could have replaced the 300 
American and British aircraft that were 
required to carry out that grand-scale op- 
eration. 

To its Lockheed-Georgia designers, the 
C-5A is “the first of the very large air- 
planes.” Within 10 years, according to 
their predictions, airplanes twice as big 
will be flying. "E 
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DRAWINGS BY DANA RASMUSSEN 


A retractable cover for 
swimming pools. Y ou'd pull 
it out and snap-fasten it 
to keep out windblown de- 
bris when pool is not in use. 
—Steve Morrison, North 
Fort Meyers, Fla. 


A trailer-hauling car designed for that-purpose. 
Shorter at the rear, it would take a hitch on 
the trunk floor centered over the axle.— E. C. 
Clapper, Cut Bank, Mont. 


Birdcages and: hamster: pens with a roll of 
paper at one end. Pull through and rip off 
the old covering and a new one slides into 
place.—Steve Beiser, Whitestone, N.Y. 


Easy-to-fuel outboard motors with oil-injec- 
tion systems like those on motorcycles. All a 
boatman would have to do is pour in gasoline 
and go!—Alan Hill, Key Largo, Fla. 


Everyone has his own pet idea of a gadget that he would 
like to see in general use. What's yours? We will pay $5 
for each one published. Please use Government postcards 


A. convex shield on riding mowers that would 
gently lift low branches of shrubs and baby 
trees, permitting a clean cut to the base of 
the plant.—J. S. MacLean,. Danbury, Conn. 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ave., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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Who needs maps? This system 
tells you which turns to make all 
the way to your destination 


By JIM DUNNE / PS Detroit Editor 


T... a motor trip anywhere. You won't 
check a single road map, and you'll never 
stop to ask directions. Once ERGS is in 
control, you'll never be lost again. ERGS 
stands for Experimental Route Guidance 
System. It's an electronic direction sys- 
tem that guides you unerringly to your 
destination. Now installed at two loca- 
tions in Washington, D. C., ERGS sta- 
tions will be spotted at 100 more street 
intersections in the eastern U. S. soon. 
The development work on ERGS has 
been performed by the General Motors 
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Encoding unit fits neatly under the dash, with the message panel atop the instrument pan 


Computer Gives Direction 


Research Laboratories for the U. S. Bu- 
reau of Public Roads. 

At the start of a trip, you turn lettered 
thumb wheels on the face of an encoder 
box to spell out the name of your destina- 
tion. The encoder box 1s actually a radio 
transmitter and receiver built into the 
car’s instrument panel. It broadcasts your | 
destination to roadside ERGS stations, 
then receives route instructions back from 
the stations. The stations are computer- 
ized radio stands. 

As instructions (turn right, turn left, 
etc.) are received from the roadside sta- 
tions, they »re flashed on a small message 
panel that sits on top of your car’s instru- 
ment panel. 

In addition to the transceiver-encoder 
and message panel, the ERGS car is fitted 
with two low-power antennas mounted low 
down, close to the roadway. One is for 
sending, the other receiving. 


ANTENNA MOUNTED UNDER 
ERGS-EQUIPPED CAR 


OQADWAY 


STATION AT 
LOOP ANTENNA ROADSIDE 
BURIED IN ROADWAY 


COMMUNICATIONS CABLE 
TO CENTRAL CONTROL 


is You Drive 


Roadside-station equipment makes up 
the other half of the ERGS system. A 
loop antenna operating at 170 kiloHertz 
and a small trigger antenna using 230 kHz 
are buried in concrete in each traffic lane. 
They form a very-low-power (two watts) 
communications link between the car and 
the route computer housed in the roadside 
station. The computer contains a decod- 
ing system, logic and memory units, and 
its own transceiver. 

When the car passes an ERGS station, 
the trigger antenna signals the car to spell 
out its destination code. As the car re- 
sponds, the loop antenna picks up the 
code and relays it to the roadside com- 
puter. A route is programed on the com- 
puter and radioed back to the car. 

You made a wrong turn? No worry. 
The next ERGS station will send you 
back on the correct route, though the new 
routing may not be the same as the first 


MESSAGE PANEL 
. ON TOP OF 
INSTRUMENT PANEL 


ERGS COMPUTER 


ENCODER-TRANSCEIVER 
IN INSTRUMENT PANEL 


ee apa 


ERGS roadside station is as complicated inside as 
you'd expect from a radio-controlled computer set. 
By two-way communications, the car tells the station 
where it wants to go, and the station tells the car 
how to get there. If you miss your turn, the next 
station will get you back on the right road. 


one that you received and then flubbed. 

You want to reach your destination by 
the faster route, but you want to take a 
scenic return trip? "That's okay, too. 
Three different “best” routes—the fastest, 
the most scenic, and the easiest to drive 
—are available. Even more conveniences 
will be built into the system later. The 
ERGS system now working in Washing- 
ton is simply a refined prototype, accord- 
ing to Eugene A. Hanysz of GM Research 
Laboratories, who helped develop the con- 
cept of computerized travel. 

For instance, roadside stations will be 
remote-controlled by telephone so that a 
central operator can change routes in- 
stantly when emergencies or bad weather 
call for detours. 

Whether ERGS will actually become 
available as a nationwide system depends 
on the results of the present government 
test program. 
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Closed refrigerator dispenses ice 


By pressing a glass against a lever on this 
new GE refrigerator, you get ice cubes without 
opening the freezer door (close-up view above). 
A reservoir stores 260 ice cubes, another a sup- 
ply of chilled water. A single connection to a 
cold-water pipe supplies both dispensers. 
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Radio photos help British police get their man 

When a photo of a criminal is placed in unit, still experimental but successful so 
the transmitter of the Identikit (left) in the far, was developed by Muirhead Ltd., work- 
Sussex Police Constabulary Headquarters, ing with the British Home Office, and has 
an exact copy is received and printed in been called the most advanced system since 
patrol cars throughout the county. 'The police radio was introduced. 
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These two instruments, to be left on the 
moon by the Apollo 11 crew, will help earth- 
bound scientists in their studies. The pas- 
sive seismometer (left), powered by solar 
cells, will detect motions of the moon's crust 
and interior, and transmit data to scientists 
studying the moon's makeup and origin. 
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A compound helicopter, eight times as 
large as any built in the West, is being 
tested by the Soviet Union. Lifting rotors, 
not attached in this picture, rest on the 
wingtips and are powered by the same four 


mem PICTURE NEWS - 


or the moon: moon-quake detector and laser reflector 


An isotope heater will help it survive the 
cold of the lunar night for up to a year. 
The laser ranging retro-reflector (right). 
covered with 100 quartz prisms, will bounce 
laser beams back to earth for the study of 
such things as wobble in the earth's rotation 
and even continental drift. 
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PHOTO COURTESY OF AMERICAN BROADCASTING CO. 


Russians testing giant jet-propelled helicopter 


turbofan jet engines that propel the craft 
in forward flight. The 125-foot.long giant 
reportedly will carry 175 to 250 passengers, 
or a payload of 80 tons. The largest copter 
built in the U.S. lifts only 10 tons. 
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Second anchor warns of drift. Wound around 
a clutched wheel in a deck-mounted box, an 
auxiliary anchor line would give prompt 
warning if the holding anchor drifted beyond 
a set distance. The second anchor line would 
pass through a surface buoy to an alarm box. 
Excessive pull on this line would close a 
selected switch to flash a light, sound an 
alarm, or do both, to alert a skipper. 
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New idea 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMO 


Cab body converts cycle. You 
could turn a two-wheeler intc 
an all-weather runabout witk 
this recently patented bubble: 
top cab. To convert a motor: 
cycle, you'd remove the han. 
dlebars and set the fron! 
wheel into an off-the-ground 
d cradle between the cab's twc 
front wheels. An off-centei 
steering bar would allow room 
for two side-by-side seats 
Power for the three-wheele1 
would be supplied by the 
motorcycle's rear wheel. 
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Foam fastens building frame. Door or window 
frames could be quickly set and anchored by 
pumping the mixed components of a chem- 
ical foam into the space between shimmed, 
U-shaped channel members and the opening 
in a structure. The pumped chemicals would 
flow into the opening and expand to fill it 
snugly. Most cured foams are highly resistant 
to damp, mildew, fire, and other hazards. 


ube stores phone cord. A coiled phone cord 
overed by a Bell Laboratories patent would 
tretch to allow you free movement while 
alking, then retract neatly into a storage 
ube. A nylon thread laced through the 
oiled loop and tied to a spring-loaded drum 
t bottom of the tube would retract the cord. 


Viewer enlarges tape markings. You could 
read inside measurements directly through 
the clear-plastic window in the case of this 
steel tape. And with a magnifier, you could 
see them from a distance. One side of the 
tape would be calibrated in the usual way; 
the other would compensate for reel take-up. 


ir gun throws rolled papers. Newspaper de- 
very might be speeded by a dispenser like 
his mounted on a truck and controlled from 
he cab. The papers would be spring-fed from 


a hopper, and each one would be rolled 
around a core and tied. They'd then be 
dropped into the gun for “delivery.” On wet 
days, papers could be individually wrapped. 


he following patents have been issued on these inven- 
ons: Cycle top—No. 3,419,098 to F. T. Mavers, Glen 
llen, Va.; R. Dombrower Jr., Richmond, Va.; Drag 
larm—No. 3,405,388 to J. J. Byrne, NYC; Foam sealer 
No. 3,375,627 to Bill Bursiek and E. Martin, Cvgnet, 
hio; Phone-cord tube—No. 3,373,954 to H. A. Hilsing- 
r Jr., Hope Tp., N.J.; Tape, No. 3,375,590 to André 


uenot, Besancon, France; Air gun—No. 3,375,635 to 

. L. Powell Jr. and M. L. Mayo, Texarkana, Tex. 

Copies of patents may be ordered, by number, from the 
Commissioner of Patents, Washington, D.C. 20231, at 
50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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POPULAR SCIENCE 


Don't make a move! Just relax 
and control the sound with this 
easy-to-build, cable-free setup 


By GEORGE J. WHALEN and RUDOLF F. GRAF 


T. of popping up out of your chair to 
adjust the sound volume of your TV? 
It's one of the great American nuisances, 
brought about because TV studios keep 
changing the sound level of their broad- 


Private Listening 
for Your TV 


casts—especially during commercials, 
when the volume may blast you out of 
your seat. 

'The usual answer is to run a long cable 
to the speaker of the TV set, with a vol- 
ume control at the listener's end. But 
the cables clutter up the room, and the 
kids trip over them. You just replace 
one problem with another one. 

The PS TV remote sound control over- 
comes all of these problems. It has no 
wires. And the sound now comes from a 
radio next to your chair, where you can 
reach out and adjust the volume without 
stirring. 

Continued 


| PARTS LIST 
Q2—GE 2N3663 NPN 
r 
C1, C3, C6—100-picofarad. 


C2, C5—.01-micro 
disk farad 


All R’: -car 


Misc alumin "s 
spacers 7 ' 
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It’s all made possible by a miniature 
radio transmitter that rebroadcasts the 
television station's sound signal to any 
nearby AM radio, transistor portable, or 


console receiver. For absolute privacy 
and room silence, and to prevent dis- 
turbance of others in the house, you can 
use the earphone usually supplied with 
transistor radios. This makes it pos- 
sible for you to watch your favorite 
football game or late-late show without 
upsetting anyone else. 

It's not difficult to install. Our radio 
transmitter takes the audio signal from 
the television receiver's loudspeaker ter- 
minals. A switch on the unit allows you 
to turn off the TV speaker for wireless 
remote listening at the same time power 
is applied to the circuit. In some of the 
newer 'TV sets, especially recent port- 
ables, an earphone jack is available so 
the sound signal can be conveniently 
taken from there. 

What goes on? What you've got is a 
stable, crystal-controlled, radio-signal 
generator (or oscillator) operating at 
low power in the AM broadcast band. 
As it produces the radio-frequency car- 
rier wave, the TV sound signal modulates 
(mixes with and rides on) this carrier. 
This is exactly the same form of modu- 
lation that is used by commercial AM 
broadcasting stations. In effect, that is ex- 
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Circuit components 
for PS wireless TV- 
sound broadcaster, 
mounted on small 
perfboard, fit conve- 
niently in small 51/4". 
by-3"-by-2144" alumi- 
num minibox with 
plenty of room left for 
battery. Rectangular 
component at rear is 
oscillator crystal. This 
insures that you get 
driftfree distortionless 
'sound reproduction at 
receiving end of wire- 
less transmission. 


actly what you have: a miniature station. 

To assure driftfree and distortionless 
operation of the transmitter, the oscilla- 
tor’s frequency is controlled by a preci- 
sion quartz crystal. The crystal frequen- 
cy should be selected so that your unit 
will operate on a clear channel, near the 
upper,end of the broadcast band, where 
there Js no reception in your area. We 
chose 1,500 kHz as the frequency of op- 
eration, since it is relatively clear in our 
area. Good alternates are 1,510 and 
1,520 kHz, depending on AM band assign- 
ments in your area. You can order the 
crystal from the source specified in the 
parts list. 

Switch S1 transfers the audio signal 
from the TV speaker into the modulated 
RF (radio frequency) amplifier stage of 
the unit. It also acts as a power-on switch. 
Audio applied to terminals 1 and 2 of the 
unit is coupled to the input transformer 
when S1 is in the remote position. A 33- 
ohm loading resistor across the input 
transformer assures constant audio level 
to the transmitter. The TV loudspeaker 
can be connected to terminal 3 of the 
unit so that the speaker is restored when 
the switch is set to the off position. 

Crystal oscillator Q1 produces a stable 
RF signal at 1,500 kHz that feeds transis- 
tor amplifier Q2. Q2's amplified out- 

[Continued on page 204] 
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Hi-fi phones come with built-in FM stereo tuner 

A forerunner of the 21st century, these stereo head- 
phones not only plug in to your music system, but give 
you stereo music from their own self-contained battery- 
powered FM tuner. All controls (labeled on photo) 
are easily reached by the wearer. The Panasonic 


WHAT'S NEW 


ELECTRONICS 


Matchbox-size transistor radio 
Claimed to be the world's small- 
est by its maker, this Clairtone 
AM radio weighs only one ounce 
and is 134 by 1 inch. Power from 
two mercury batteries is switched 
on when an earphone is plugged 
in. $5.95 (plus 25 cents postage) 
from Zodiac, Box 2006, La Mesa, 


Studio II (Model RF-60) is $99.95. 


Calif. 92041. 


Metal detector kit you can build yourself 

Find lost or hidden metal objects with this treasure 
locator. An etched search coil and circuit board with 
transistor components simplify assembly. It has a fold- 
ing handle for storage, comes with headphone and nine- 
volt battery. Model TRL-1, $29.95. Caringella Elec- 
tronics, Box 327, Upland, Calif. 91786. 
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Cassette recorder-player designed for car and boat 

For the man enroute, this recorder gives a choice of 
four-track stereo playback or two-track mono record- 
ing. Controls: start, stop, fast forward, rewind, and 
remote control from mike. It comes with adjustable 
gimbal-mounted bracket, operates on 12-volt negative 
ground. Model RK-200 is $79.95; with stereo speakers, 
$86.90. Lafayette Radio, Syosset, N. Y. 11791. 
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New models withr 
powerful V-6 

and V-8 engines 
leave smaller 
jobs behind, 

on and off 

the highway 


Leading the pack down the 
hill is a Kaiser Jeep, fol- 
lowed by a Bronco and a 
Scout, with a Toyota and 
a Land-Rover bringing up 
the rear. This, incidental- 
ly, is the same order in 
which they would finish a 
drag race to 60 miles per 
hour. (See data box on 
last page.) 


PHOTOS BY 
ORLANDO GUERRA AND 
DAVE HOUSER 


Toyota brakes proved unstable in the final stop, Bronco had lots of power and proved second to none 
calling for steering corrections to keep in lane. when the going got rough. Here it's almost flying. 
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tish Land-Rover was new 
1948 and has not changed 
ich since then. The vehicle 
at its best in rough terrain, 
d cannot be considered ~~ —C— : e Eie € cc o NE. 
npatible with modern high- U wm . ~ c — ~~ 
ys in terms of ride comfort <a COPS uu " uror 

d speed capacity. 


'our-Wheel-Drive Cars Go 
\imost Anywhere...and Fast 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


he off-road four-wheel-drive car has 

changed a lot in the past few years. It 
used to be a slow, noisy, unstylish, rough- 
riding, poorly equipped, and crudely fin- 
ished vehicle. It was acceptable only be- 
cause it would go places other cars 
couldn’t. Today, it’s stylish and well- 
equipped and runs with the fastest traffic 
on the turnpike, without having lost any 
of its ability to negotiate rough terrain. 
The Scout was the first machine of this 
type, followed by the Bronco (and now 
Chevy’s K-5 Blazer—see page 65). 

The other cars have not been brought 
up-to-date. The Jeep, for all its new 
power and speed, is still just a civilian 
version of the World War II military ve- 
hicle. The Toyota Land Cruiser stems 
from a Japanese war truck. The Rover 
engineers had the Jeep in mind when 


Scout is a fast and quiet car, but the rear wheels 
tended to lock up even on initial warm-up stops. 


they designed their new kind of utility 
vehicle, using standard Rover passenger- 
car engines. 

For an all-around test of these vehicles, 
we took them to the Bridgehampton race 
circuit for our usual acceleration, brak- 
ing, and handling tests (on a smooth sur- 
face). We put them through their paces 
off the road, too. We drove them on sand 
and in snow and in hilly country to see if 
they could live up to their go-anywhere 
promises. And we got stuck. Without 
limited-slip differentials you’re not that 
much better off than with two-wheel-drive. 

Drive-line engineering is fairly similar 
in all of them, with a three- or four-speed 
transmission and a two-speed transfer 
case. Only the Toyota has conveniently 
placed and easy-to-operate transfer-case 
controls; the other vehicles must be at 
standstill for certain engagements. 

Ford Bronco. The passenger-car feeling 
is strengthened by the pedal-operated 

Continued 


Jeep is tops in performance, but clearly the least 
civilized of the lot, with canvas top and doors. 


Pa 


Bronco has smart interior, with column shift and 
a long stick for low range and front.axle drive. 
All controls are well positioned for easy reach. 


: E "€ Te 
3 Eu Na 
E EM 

EE ha. ur 


Scout interior is like a well-equipped truck, with 
good instrumentation. Twin levers in the middle 
of the floor operate gearbox and transfer case. 


mut 


Land-Rover has central instrument cluster, and 
transfer-case levers are placed on the right! De- 
sign, including the defroster hoses, looks improvised. 
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parking brake, padded visors, day/night 
mirror, pushbutton door locks, squeeze- 
type handles, and the large padded shelf 
on top of the instrument panel. 'The rear 
seat has armrests, and plenty of leg- and 
head-room. Doors have roll-down win- 
dows and no-draft vents, while side win- 
dows and tailgate window are fixed. 

On the other hand, you find top-pivot- 
ed wipers, operated by vacuum. The 
gauges for battery, oil, temp, and fuel 
are small and difficult to read. The col- 
umn shift is slow and does not appeal to 
the enthusiast. The transfer-case lever 
tended to stick in gear, and the car need- 
ed backing up to free it. 

Under the hood, there is excellent ser- 
vice accessibility. 'The distributor sits up 
front, and the plugs can be reached with 
normal tools. The oil filter can be re- 
placed from above. 

Ride comfort, with coil springs on the 
front axle, is pitch-free and in a class of 
its own in this group. The brakes, how- 
ever, are poor, and the steering abomi- 
nably slow. 

International Scout. With an exterior 
design as modern as the Bronco's, the 
Scout misleads you until you drive it. It 
rides like a small truck, and the controls 
are definitely truck-like. It shifts like a 
truck and even steers like a truck. How- 
ever, the front seats are better than in 
some passenger cars. 

The Scout's engine was actually taken 
from a truck, but it gives off no vibration 
and is very quiet. It has astounding 
torque, and will run at eight m.p.h. in top 
gear, high range, without bucking. Lack 
of safety design is obvious: Door knobs 
protrude three inches from the door pan- 
els. Ashtray and heater knobs protrude 
from the dashboard. The mirror has no 
day/night switch. Our test car came 
without shoulder straps. 

Pedal arrangement and foot space are 
poor because of a big bulge at center 
(needed for a six, not for a V-8!). 

Wipers are vacuum-operated. Instru- 
mentation is excellent, including twin 
gas tank gauges. Parking brake is a fra- 
gile-feeling umbrella handle under the 
dash. There is no courtesy light. Rear- 
seat head room is excellent, but comfort 
minimal. The cargo area behind the rear 
seat is generous—almost like a full-size 
station wagon. However, the weight of 


EL 


Rear door on the Land-Rover is high and wide, 
but the step-in height is inconveniently high. The 
rear seats are dual-facing, and can be folded. 


Ex s 
SLT 


Toyota has a three-piece tailgate and separately 
hinged spare wheel. Step height is low, and a 
Folding front seat also allows access to the back. 


the spare tire on the tailgate is too much 
for a woman to lift. 

Kaiser Jeep. 'l'his vehicle led the pack 
in speed, but it lacks the comfort and 
finish of the Bronco and the Scout, yet 
hasn't got the carrying capacity of the 
Land-Rover and Toyota. It has the most 
spartan interior of all, and is very diffi- 
cult to get in and out of. Its strength lies 
in the engine, which may well have too 
much torque for the transmission. We 
stripped a gear while reversing in loose 
sand—though the strong bite of the in-or- 
out clutch could have had something to 
do with it. 

The transfer-case lever, on the right 
side, is easy to work but hard to reach. 
The ride is harsh and the car pitches bad- 
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Bronco has two-piece tailgate, giving a platform 
for long loads. The spare wheel is stored inside, 
stealing some cargo space from behind the rear seat. 


EEN SUE fex 


Scout carries spare wheel outside, on lower part 
of the tailgate, which also acts as load platform. 
Front seat tilts to give access to the rear seat. 


ly. The steering has some lost motion 
and seems to work in notches. 

No safety items are fitted. The locks 
and handles on the canvas doors are ut- 
terly primitive. The mirror has no day/ 
night switch. The whole interior is metal 
with no appearance trim—the two seats 
are the only pieces of upholstery. 

The tailgate arrangement is not likely 
to find favor with the ladies. It is locked 
by a hook-and-chain on each side, and 
fits so tightly that some force is needed 
to free it and close it. 

Land-Rover. The best thing about the 
Rover is its indisputable quality. It’s a 
sturdy car, and every little thing func- 
tioned faultlessly throughout our test. 

Continued 
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Service accessibility to the Scout's large, heavy, 


unstressed V-8 is fair. You may need some time 
to get the plugs out; the distributor is up front. 


But the seating is cramped and uncom- 
fortable (especially with three in front), 
and the inside door handles are unusually 
awkward. Window knobs and handles are 
a safety hazard. There is room for four 
in the back, but the spare-tire mounting 
bolt on the back of the front seat looks 
lethal. No regard for safety went into 
the driver's area, either (see photo), and 
he has to look over to the right for the 
speedometer. 

Even the visors are unsafe, with the 
nuts that hold them facing the occupants. 
As for the instrument panel, it's one 
enormous puzzle of dials, switches, knobs, 
and levers. Door windows slide in their 
frames, enabling you to open almost half 
the glass area. 

At about 40 m.p.h. the Rover seems to 
enjoy the pace. Faster than that, the en- 
gine sounds as if it's revving its little 
heart out. But it will reach 65, eventual- 
ly. Having the lowest performance, it 
surprised us by possessing by far the best 
brakes. Even the hand brake was an ex- 
cellent floor-mounted lever. 

Toyota Land Cruiser. Despite its World 
War II appearance, the Toyota is capa- 
ble of holding its own on the highway 
(albeit with some noise) thanks to its 


Scout was fitted with Warn hubs that disengage the 
drive line from the wheels for highway driving. 
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Jeep's V-6 engine is the former Buick unit, now 
made by Kaiser. The hood shape assures excellent 
service accessibility all around, as shown above. 


wiling and smooth six-cylinder engine. 
'The ride is firm, but reasonably free of 
pitch and harshness. 

A real boon to the off-road rider is the 
power-operated  transfer-case controls, 
conveniently placed below the instrument 
panel, with a warning light for four- 
wheel drive. The instrument panel is well 
laid out, and the gauges are easy to read. 
But the electric wipers are top-pivoted, 
the hand brake is of flimsy construction, 
and the swing-down-to-release front-door 
handles are located close to the locks, so 
you can open the door by accident. 

The glove box is big and useful, the 
doors have roll-up windows and swing- 
open vents, and the split-bench front seat 
allows three in front. There are separate 
heaters front and rear, both with exposed 
hoses, and the rear heater element sits 
out on the floor. 

Service accessibility is unusually good, 
even for a narrow six. Even the oil filter 
is mounted way up, next to the fender, 
for easy reach. 


Conclusions 

DUuNNE: My choice is the Scout. I like 
its power, its finished appearance, and 
the way it behaves on the highway. If 
I have a second choice, it would be the 
Toyota, for its interior layout and practi- 
cal four-wheel-drive controls. 

NORBYE: I don't agree. The Bronco is 
the most versatile vehicle. It has the best 
safety features, and handles far better 
than the Scout. Now if Ford would only 
give it four-on-the-floor and borrow the 
Toyota's power-operated transfer-case 
switches! 
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How PS tests cars—and what our tests AERE EGO XC KR X €. Z- 
are intended to show Es APP 


BRAKES This test shows a car's ability to LANE CHANGE Two lane changes in quick 


stop in a straight line after repeated stops (as SUCCession show a car's ability to make an 
in stop-and-go highway traffic). Ten warmup emergency maneuver at high speed. The lanes 
stops from 60 m.p.h. at one-minute intervals ĉe blocked 120 feet apart, and each lane 
with half-g (16 feet per second per second) Change must be completed within 60 feet. 
are followed by a final stop for minimum brak- Each car is put through the test at increasing 
ing distance without wheel locking in a 12- speeds until its maximum is established. 
foot-wide lane. Pedal pressure is recorded on 


all stops. Excessive pressure indicates fade. ee LS 
ACCELERATION . The 0-60-m.p.h. test MANEUVERING  Snaking a car as fast as 


shows a car's ability to reach cruising speed possible through pylons spaced 48 feet apart 
from standstill; 0-80 test shows its high-speed shows its ability to negotiate narrow, winding 
power reserve; 25-70 m.p.h. test simulates a roads or heavy city traffic where sharp turns 
highway merging situation or passing on a are needed to avoid a stopping bus, double- 
two-lane road. In all tests, the car is in Drive. parked truck, or car pulling out from the curb. 


IIMENSIONS (inches) FORD INTERNATIONAL KAISER ROVER TOYOTA 
Bronco Scout Jeep Universal Land-Rover Land Cruiser 

il Ground clearance ......... E Y pauni decus: MO uus des ak mx: Pee ss suos. swa BD x oss ss sx os 8 

2 Front leg room ........... QAD oix oss sew ARIS 13 c: c; GOS za Ez Es d HE uuum gs . 41.0 

3 Front head room ......... SUED luus zz dug m uw UL. o. mem "r5: MEN "Ni DN 40.2 

4 Floor length ............. 55.2 aus con nm wom UMOR a au su cm e 39.75 uuu oman AGO so a ca x ess ME 

5 Floor to roof ............. cin oaea ss arei SG) x cw perwan at ee EU AGS 2 ex eR ce 48.0 

6 Wheelbase .............. Q20 uu KB SRR TOG = oss cu BIO cvs vus ix 88.0 cool wou 90.2 

T BINE uds oa WR BEF: on RE SS gne GE a: Ox ZR BE TLO Taau La sa we E o M ZA nu meinen 76.0 

1 Width oua eos nee mew DEUS on ou so 58.6 ... ee rn EM a d E GAs ecu ace wie sere 65.6 

2 Length 2. eara oon * Bhs sey se encom 154.0 uou aanuaczs PSE à va pasos TAD 22 vus 152.4 

3 Front track suos wa kw ex i YA Seer BAUM uuspoesusuegos ABA ee iL » Bae a wy ay ge yee 55.3 

4 Rear track .............. Bd dd. ssouscowua Bl 28 SES See B4 2. lunas BEN UA ud ee A . 55.1 

5 Front hip room ... a a S cc ce mae DE D LL Loeeeceiecrcecans 50.0 NNNM ELE eux one mm onmi 53.0 

6 Inside width (min. j. Aae BAe manie MIE LL LL e ees cr. 2 MN DEINER usta aci BUE urenzeonbsceacae 41.0 

7 Inside width (max.) ....... Bh ae nuccsccmex BER wuss ce mx we | DOE cus DE i ecru 60.0 

PECIFICATIONS 

ngine type ................ OHV V-8 ....... OHV V.B ....... OHV V-6 .......0HV 4-in-line ...OHV 6-in-lin 

ore & stroke ........... ... -4.00 x 3.00 in. . . . 3.875 x 3.218 in. , 3.75 x 3.40 in. ,..3.53 x 3.50 in. ..3.54 x 4.00 in. 

isplacement becpcuwescue cea uet ana pov CRI C. i A aa 304 cu. in. ...... 225 cu. in....... 139.5 cu. in. ....236.7 cu. in. 

‘ompression ratio ..... iw uk xx xfi aOR: iarann DOE MUN. c TEA 7.8:1 

AFBUFeHOR ovs usu X ES EC. 5 One 2-barrel ....One 2-barrel .. . One 2-barrel ` One 1-barrel `. One 1-barrel 

ower @rnp.m. ............. 210 @ 4,600 ....193 @ 4,000 ....160 @ 4,200 .... 77 @ 4,250 ....145 @ 4,000 

orque @ rJxm. ....... ne 300 (2 2,600 ....272 (Q eee ....235 @ 2,400 ....124 @ 2,500 ....217 @ 2,000 

ransmission ....... SEEN nb aiit 3-speed ........ 4-speed . ....S-speed ........ A-speed ........ 3-speed 

xle ratio ........ W D SEXE MCCC zo: ol MCN Gad: l .——— BERI 26: erst ea 4.11:1 

(POG: a xu me Ke gy ay BH HS SO Kee .Goodyear ...... General G ...... Firestone ...... Goodyear ...... Dunlop 

Ie SIZO Lu rios cee AS PariS .....-- te fe 8.45.15 ........7.10-15 ........7.60-15 

urning diameter .......... . -33.6 | ....... 421 fte... SEO TE aaas 58.0 ft. ....... -34.8 ft. 

ums: JOC to Ock Lu ees EE araea O anoa EE EERE | r 4.0 

FAROS «ice Hise ....All drums ...... AN coms Pere All drums ...... All drums ...... All drums 

gel tank: i2 s cRES S cccbb gal cae ee ESL Bakes... 10.5 gal. ....... IT El Memes. 18.5 gal. 

urb weight ...... pd ad NL MEER ORE 3,325 ID. L... nas ed ib. E 2,270 Ib. ..... ..2,920 Ib. ....... 3,680 Ib. 

EST RESULTS 

cceleration 0-60 m.p.h. — I: 1 0 perapi 14.8 BBG aues 11.0 sec. ....... 39.0 sec. ....... 30.6 sec. 

cceleration 25-70 m.p.h. .....17.3 sec. 24 i £. PEGS SED. s cvocca BOGS cocco m v YO lí e 

raking distance 60-0 m.p.h. ..2 206 ft. sv E RBS Tess ox mu ws Pha Hc o. EST S4 196 ft. 

rake-pedal pressure ........110- SF. Ib. ....2004 Ib. ....... 120-200 Ib. .....1001b. ......... 130-200 Ib. 

lax. speed—lane change .....60 m.p.h. .......58m.p.h. .......60 m.p.h. .......56 m.p.h. .......62 m.p.h. 

lax. speed—traffic weave ..... 26 qTnp.h. .—-2l m.p.ħh. .......32 m.p.h. ......30 m.p... o... 28 m.p.h. 

verage fuel mileage ......... 11.2 m.p.g. .....10.7 m.p.g. .....11.0 m.p.g. .....15.5 m.p.g. .....13.2 m.p.g. 

rice (basic) ................ $3,021 2mm $2,850 ......... 52:2 | cM A $3,295 La.xk. fü $3,050 

rice (as tested) ............. $3,302 asooo $3,122 .. DEMNM. 1i 5c MEN cS | eese ee $3,289 
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15-footer accommodating two, and takes only min- 
utes to rig. Sail area is 98 square feet. The cockpit 
is self-draining. A lateen rig, with tilt-up rudder, 
makes for easy beaching. It’s a great first boat. 
There is a choice of blue or red deck and sail. 


$567—The super-sailboard Alpha, by Glastron, is a 


WIDE M VES oe Der " 
E aif T EN] 
ps HE aie Leg XE. 
Ill x RE IE 
E eee P A) wr E r: "n 
is a ^ í : E ex sd 


dic 


$259— That's for the 14-foot boat alone. It's a tri- 
hedral-hull, fiberglass fisherman, called the MFG 
Challenger. It can be rowed, of course, or powered 
by a motor up to 20 hp. It weighs only 165 pounds, 
will carry 680 safely. A stable, shallow-draft boat, 
with foamed-in-place flotation under the seats. 


How to Get Started in Boatin 


Small boats are in style, and 
they're great for beginners 


eard that it takes a bundle to boat? 
It doesn't necessarily. 

Some of the most joyful captains at sea 

are out there in canoes, on sailboards, in 


" a a o — Est P ee, a i ee 


$799—This 1414-foot aluminum Tampico 1500 is 


offered by Aluma Craft. Weighing 305 pounds, it’s 
easy to trailer and launch. The boat can be powered 
by motor up to 55 hp., but is nicely handled by 
20 hp. There are seats for five people. Good for 
skiing, fishing, speed thrills, or leisurely cruising. 


118 | POPULAR SCIENCE 


low-cost car-toppers, sailboats, fishing 
boats, small runabouts. 

It’s easy to spend more on a long week- 
end, or even for a night on the town, than 
many of these boats cost complete. And 
every one of them will give you, and your 
family, too, years of pleasure. 

Don’t put it off. Join the fleet. 


ue a 
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$264.—Here's the classic canoe. No more beautiful 
boat is made for all sorts of water fun. This 18-foot 
Grumman aluminum model is one of a whole cata- 
logue-full of models —double-enders, square-sterners, 
small, medium, and large '*war canoes"' for a troop of 
whooping kids. Many of them take small outboards. 


runabout, as a sport fisherman, or even for pulling 
a skier. A 20-hp. motor would add about $450 to 
the price. It's 14 feet long, has stylish steering con- 
sole, contoured swivel seat for ail-around casting. 
There's a bait/ice well below the center seat. 


or $1, 


$665— Chrysler's Sport Valiant has 
a 14-foot cathedral hull, a beam of 
67 inches. Price is without motor, 
which would increase cost accord- 
ing to your horsepower choice. 
There is a side-steering console in 
center. Ride is smooth and stable. 


Ww 


$537 —The Sunfish is said to be the 
most popular small sailboat in 
America—and these two in tandem 
are a beautiful sight. Built of 
molded fiberglass by AMF Alcort, 
it is 13 feet, 10 inches long, car- 
ries 75 square feet of sail. There 
is foam flotation. Also available in 
a complete-it-yourself kit. 
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$619—Glastron's new V-147 is great as a family 


or Less 
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$349— That's the boat in the foreground. It is Grum- 
man's new Tuffy lll, a 13-foot, 6-inch utility craft 
made of aluminum, with three full seats and a bow 
seat. It has foamed-in-place flotation. A 9^5-hp. 
motor handles it well. In background is the Grum- 
man Sportcanoe, a square-sterner. $329, sans motor. 
Continued 


By JIM ROE / PS Boating Editor 
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Lund's Ducker has a narrow beam for sliding through 
thick cover and marsh country. The boat can be 
rowed or poled into the shallowest of waters. The 
nonglare, camouflage-painted hull is tough, designed 
for breaking through skim ice on frosty mornings. 


js pem , - 


spar. Add a small motor and you have a fisherman, 
ski boat, runabout, or water taxi for pretty girls. It 
has Life/Guard nonsink construction, back-to-back 
seats, forward storage area. Cable steering makes 
for easy handling. Comes in four hull colors. 


$229—Are you a duck hunter? Then this is for you.  $555—4 great fishing boat is the Muskie Fisher 


$715—Cutlas Deluxe is a 14-foot tri-hull by Glas- 


14 
by Crestliner. It seats four people with ease, has a 
beam of 641^ inches, length 14 feet, 3 inches. Hull 
lines are fiberglass lapstrake. Ample storage is pro- 
vided along the sides and under the center seat. 
Foam flotation is a safety feature of the boat. 


—! i 


$215—Shell Lake's Portager is perfect for the solo 
fisherman. Weight is only 85 pounds, for a carrying 
capacity of 450 pounds. It’s a good rowing boat, or 
it can handle motors up to five hp. Portager is 12 
feet, 7 inches long, with a 43-inch beam. In bright 
red, or in marsh brown for duck hunters. 


$89—This is the versatile Sportyak, 
just right for the really tight pocket- 
book. You can row it, sail it, or 
power it with a small outboard. It's 
easy to car-top, carry, and store in 
the garage or basement. Price 
above is for the basic boat. With 
sail kit and the works, it's still 
under $200. Great for kids. 


$1,395— Yes, we know it's over the 
budget, more than we told you in 
the title to this presentation. But 
when you can attract a pretty sail- 
ing companion like this, what's an 
extra few hundred dollars? Boat is 
the Pintail, a 14-footer by MFG. As 
you can see, it has a sail and is 
fitted with an outboard motor. 


$700—Here's a hot one from MFG, 
the Sidewinder. It's 15 feet, 3 
inches long, has a fiberglass plan- 
ing hull, and may be rigged as a 
cat or sloop. Mainsail is loose- 
footed, with vertical battens. Self. 
bailing hull, 108-square-foot sail 
area. Two-way centerboard bal- 
ances craft for cat or sloop rig. fs] 
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Personal luxury liner has room aplenty 


The 46-foot family-and-friends yacht 
shown above is the newest and largest mem- 
ber of the Chris-Craft fiberglass houseboat 
fleet. There is a forward deckhouse and an 


New stern-drive sports boats for the jet set 
Silverline’s new Imperial 20 is aimed at 
boatmen who go for luxury afloat. She's 
sroomed with sports-car-inspired bucket 
seats, walk-through windshield, wraparound 
deck rail. The instrument panel even sports 
a map light and cigarette lighter. There are 
16-, 17-, 18-, and 20-foot models. Power: 
stern drive up to 250 hp. for the 20-footer. 


Fish-finder sounds off 

When the Sound-Off-Sonar 
spots fish or hidden obstruc- 
tions, a warning horn sounds 
—watching the dial isn’t nec- 
essary. The battery-powered 
unit reads to 165-foot depths. 
Price: $159.95 from Vexilar 
Engineering, Minneapolis. 


mariners. 
rial, 


Tiny trihull is for fun 

The nine-foot Triumph, 
with deep cockpit, is aimed 
at both racers and casual 
The hull mate- 
says maker Snark 
Products, Fort Lee, N.J., 
is more durable than fiber- 
glass. It sells for $349. 
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L-shaped dinette served from an all-electric 
galley. Amidships is a guest room; the mas- 
ter stateroom is located aft. A shower is 
among the features of the craft, which carries 
eight people. Power is by a pair of 230-horse 
Chris-Craft V-8 engines with V drive. 


Stick-on trim dresses up boats 

MACtac, a_ self-adhesive 
vinyl, adds a wood-grained 
appearance to fiberglass decks 
and other boat surfaces. Mor- 
gan Adhesives Co. of Stow, 
Ohio, says it will stand up 
under scuffing and weather. 
Four wood finishes are made. 


me 
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The right bumpers, in the right 
places, will keep docks from 
putting the crunch on your boat 


By CHARLES R. MEYER 


f rub rails were constructed of armor 
M plate, hulls indestructible, and dock 
pilings expendable, there'd be no reason 
for boat fenders. Until then, fenders, fen- 
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Choosing and Using 


derboards, woven rope bumpers, and the 
like will provide better dockside insurance 
than the best collision policy 1ssued— pro- 
vided they're correctly used. 

A neophyte entering a well-stocked 
marine-supply store this season would en- 
counter a bewildering array of fenders. 
Among others, Peters & Russell, Inc., of 
Springfield, Ohio, is offering both square 
and cylindrical pneumatic types with air- 
inflation pumps that permit controlled re- 
silience. Allan Marine of Hicksville, 
N.Y., advertises air fenders of copolymer 


BOAT FENDERS 


plastic—solid-state models of vinyl-skin 
foam and also Ethafoam. Catalogue 
prices range anywhere from $1.50 to over 
$75 apiece on models supplied with rope 
ends. 

What should you buy? It depends largely 
on how you habitually use your boat. Cer- 
tainly a salt-water skipper mooring at 
Block Island or the Vineyard on extended 
cruises requires more and greater fender 
protection than a lakeside weekend water 
skier. A 36-foot inboard cruiser with flar- 
ing bows might make use of a fenderboard 


ps on How to Use Fenders 


Two bumpers hung vertically, and drawn 
ht under the sheer, handle a boat that, rising 
a swell, might drop fenders above dock, 
ving boat unprotected as it drops into 
ugh or, with much flare or overhang, crashes 
dock edge. 2) A quick rig when another 
at comes alongside and high freeboard is 
Olived. Vertical rig lets fenders roll with for- 
rd or aft movement of hulls. 3) When turn- 
' or maneuvering against a dock, hang two 
iders at the bow, across the stem; bring line 
ough the bow chocks and secure to deck 
ats or a bit. 4) Tying up alongside another 
at at a rough dock, or next to pilings, use 
mpers as fenderboards. Knot line at outer 
ze of each bumper to hold them tight end 
end. 5) On big boats, put one bumper above 
other in areas of greatest stress. 6) Extreme 
e-and-aft plus rocking movement at a dock 
Is for this rig. 7) One bumper hung from a 
at, one floating, protects forward flare at 
ating docks tossed by swells. 8) For normal 
yations—one or two on a line. Take turn 
jund deck cleat to adjust line length. 9) For 
)oppy water—to prevent bumping against a 
ck, high near gunwale, low at waterline. 
) Floating bumpers to protect at low docks. 
) Paired fenders roll forward and aft when 
other boat with a low freeboard is along- 
e. 12) For tying alongside in cases where 
iderboards work well. 13) Two bumpers 
ged so, on a loop of line, will stay in posi- 
n when boat moves against a wall, as in 
ks. 14) To tie up against pilings, hang 
npers ashore, not on boat, to protect a 
fting hull. Two bumpers, one above another, 
Ike provision for tidal changes. 


that would be utterly useless aboard a 
14-foot aluminum hull. 

You get what you pay for. Fenders and 
bumpers at bargain prices may end up 
shredding to confetti in storm winds. Ears 
or grommets used for line connections 
may break or disappear under stress. 
Spend a few extra dollars for a quality, 
name-brand product, one tough enough for 
auxiliary use as a launching roller for 
small hulls or outboard-motor carriers— 
buoyant enough for a marker buoy when 
attached to an anchor mooring. 

Continued 
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At side-by-side slip, properly positioned pneumatic 
PAR-Air square-type fender between cruisers extends 
above the gunwales to cushion the sheer molding. 


With outboarders "'rafted" together for neighborly 
visit or meal, all boats’ freeboard area from sheer 
to rub rail or gunwale is buffered by hull bumpers. 
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Construction. Inexpensive, smaller bumpers are most 
often made of a solid material with a grommet or rope eye 
only at one end. To rig these products, you tie on a chunk > 
of line and dangle them vertically from a fender-hook or 
cleat on your hull. In practice, this simple maneuver can 
lead to trouble. | 

Wave slap or wind may cause these fenders to ride up 
over a boat's rail or up on a dock. Constant pressure and 
rub make them shift position till they're not doing the job 
intended. When you have to extend their length at a rough 
mooring, it's almost impossible to do the rigging simply. 

Look for fenders with eyes at both ends. They can be 
hung both vertically and horizontally, and extra fenders 
can easily be added to extend their length and your pro- 


Square fenders won't roll when tection. At some slips, you'll find it convenient to lash 


| tied to a pile and provide much these models around a dock piling or across your bow— 
greater cushioning area than 


comparable round fenders. 


both relatively simple operations with two grommets. 

Look into such streamlined rigs as the PAR-Air bumpers 
with the line passed completely through the fender, then 
secured in place by a figure 8 knot tied in the ends. Noth- 
ing rubs or strains except the body of the bumper; there’s 
no possibility of shifting position because of a broken grom- 
met. If you buy those with stowage cleats, you wrap the 
line lengthwise around the bumper and between the cleats. 
This gives you a compact unit for storage. 

Tying on. Use 14-inch, 34-inch, or even l5-inch line, 
depending on the size of your bumpers and the degree of 
rough usage you expect them to receive. Use new manila or 
synthetics. 

As a general rule, with bumpers to be used individually 
(each on its own line), cut lengths of rope about 21% times 
the freeboard of the boat. For additional versatility, use 
two or more bumpers on a line at least half the length of 
the boat—the longer the line the more useful it will be to 
you. It may even double as an extra mooring line. 

Peters & Russell recommends 14-inch line for 215-inch 
Mixing ien lib eumd: and four-inch bumpers, ¥-inch line for the six-inch and 
tional vertical and horizontal  Clght-inch sizes. The axial (end-to-end) passage for rope 
rigs close together, increases in all P & R models has the identical 54-inch diameter. 
protection of gunwale and hull. Simple overhand knots always jam. Use figure 8 knots, 

taking an extra turn around the line with the free end be- 
Using a gangway bumper, one fore passing it through the loop of the knot. With 14-inch 
i al qute A pé lines, when drawn tight, this gives you a large knot that 
shifts with tidal rise and fai. Won't slip through the fender. — : 

Lo i Miei Do*it-yourself short cuts. Consider using old tires or fire 
hose only if you place bumpers between these makeshifts 
and your hull. Otherwise, you'll find ugly black streaks on 
your boat. Often it's just as effective to have the protective 
material on the dock rather than on the boat. Look over 
the great number of inexpensive rubberized or rope ma- 
terials that can be forgotten when the season ends. 

Keep a couple of fenders rigged. They are made to be 
used, not preserved in storage. It's wise to store two to 
four more in reserve for emergencies. 

Technically, fenders are used on a boat, bumpers on a 
wharf or pier. In practice, the terms are interchangeable. 
Both take the bumps out of boating. 
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The Moon-Landing 
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“¢ pid E p” By DR. WERNHER VON BRAUN 
Director of NASA's George C. Marshall 

| a Space Flight Center, Huntsville, Ala. 


The man who has a key role in rocketing the 
Lunar Module to the moon tells the story behind the novel 
two-man vehicle, due next to be flown in lunar orbit 


uccessfully flown in earth orbit by Apollo 9 astronauts 
P last March, our newest manned spacecraft—the two- 
man Lunar Module, known also as the “Bug” and more 
recently as *Spider"—will go to the moon next. 

In the Apollo 10 flight this month—our second manned 
lunar voyage, proceeding this time almost to a landing— 
two astronauts will skim to within 10 miles of the moon's 
surface in the Lunar Module. That will be its final trial 
before the Apollo 11 moon landing planned with it for this 
summer. The Lunar Module completes the array of two 
spacecraft and their Saturn V launch vehicle needed for 
that great adventure. 

'To voyage threugh space, the Lunar Module is linked to 
its mother spacecraft—Apollo’s three-man Command and 
Service Module. But the Lunar Module can be separated 
and flown under its own power, as will be done to descend 
Continued 
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Coming next: Lunar Module makes a descent toward moon's surface 


In lunar orbit, two astronauts in Lunar Module cast 
off from mother ship, the Command and Service 
Module, in which third astronaut remains. Maneu- 
vering away with small thrusters (left), Lunar Module 


a 
NES 


then fires its descent engine (right), braking itself 
in orbit and starting its descent. In Apollo 10 land- 
ing-rehearsal plan, it skims surface and returns; in 
Apollo 11, it lands, as pictured on opposite page. 


Designed for space only, Lunar Module had its beginning 


toward the moon's surface and come back. 

Thus, for the first time, Mission Con- 
trol at Houston has to keep in touch with 
two manned spacecraft at once—inciden- 
tally adding, to their nicknames, their 
respective radio calls. In the Apollo 9 
mission these were “Spider” for the bug- 
like Lunar Module, and “Gumdrop” for 
the Command and Service Module (be- 
cause these modules in their blue-plastic 
wrap for shipment resembled wrapped 
gumpdrops, the astronauts thought. 

First manned vehicle for space only, the 
Lunar Module needs no streamlining—it 
flies in a vacuum. Lacking a heat shield, 
it cannot return to earth. The lives of its 
crew depend on a rendezvous with its 
reentry-capable mother craft—a feat that 
was accomplished from more than 100- 


Two-man crew of Lunar Module ride standing up 
(left) in cylindrical cabin. Straps hooked to their 
suits at waist (right) exert 30-pound downward 
force through pulley and reel system and, to- 


mile distance in the Apollo 9 mission. 

The “why” of the Lunar Module. Behind 
the new craft lies the interesting story 
of how it came into being. 

When NASA accepted President Ken- 
nedy’s challenge “to land an American 
on the moon in this decade,” it was not 
even clear that a Lunar Module was 
needed at all. The decision to include it 
in the program was made a whole year 
later, when NASA selected the Lunar- 
Orbit Rendezvous plan as the way to go. 

Two other methods were considered. 
One was a “direct” flight from the 
earth's surface to the moon and back. 
The other, the Earth-Orbit Rendezvous 
plan, envisioned assembly of a moon ve- 
hicle in earth orbit, from two elements 
brought up by two Saturn V rockets. 


gether with armrests and boot-engaging Velcro in 
floor, help brace them in low or zero gravity. 


They enter and leave cabin by a docking hatch over- 
head—or, on moon, a forward hatch to a ladder. 


Climax of Apollo space flights will be Apollo 11 
landing of two astronauts on moon in Lunar Module. 
Thumbnail sketches by Grumman artist show se- 
quence of events: 1) Hovering Lunar Module, sup- 
ported by blast of its descent engine, settles slowly 
to a touchdown on moon. 2) Astronauts emerge and 


explore moon's surface. 3) Returning to Lunar 
Module, they fire its ascent engine and take off in 
its ascent stage, using the descent stage as a launch 
pad. 4) Lunar Module makes rendezvous with 
mother spacecraft, the Command and Service Mod- 
ule, in which all three astronauts return to earth. 


1 choice of Lunar-Orbit Rendezvous way to moon landing 


How wise does our 1962 choice of the 
Lunar-Orbit Rendezvous look from the 
vantage point of our hindsight today? 

A direct flight would have called for 
a launch vehicle with 12 million pounds 
of takeoff thrust—substantially more 
powerful than Saturn V, with eight F-1 
rocket engines in the first stage where 
the Saturn V has five. This huge launch 
vehicle probably could have been devel- 
oped by now. However, its cost would 
have been substantially higher than 
Saturn V—and its usefulness for any- 
thing but manned lunar missions would 
be questionable for years to come. 

The  Earth-Orbit Rendezvous plan 
would have carried the Command Mod- 
ule all the way to the lunar surface, ob- 
viating the need for the costly develop- 


A two-stage self-propelled spacecraft, the Lunar 
Module stands 23 feet high overall. Lower part, with 
moon-landing legs, is descent stage; upper part, 
where crew ride at all times, is ascent stage. Each 


ment of a separate Lunar Module. In 
concept it, too, would have proven sound. 
Its key requirements, a Saturn V launch 
vehicle and the capability of rendezvous 
in orbit, are the same as for the Lunar- 
Orbit Rendezvous choice. 

But if I had to make a selection today, 
with all the advantages of a Monday 
morning quarterback, I would cast my 
vote again for the Lunar-Orbit Rendez- 
vous. Here are my reasons: 

The Command Module, serving as the 
main flight deck on the way to the moon 
and back, must make a blazing reentry 
at an initial speed of 25,000 m.p.h.— 
with decelerations of four g's and possibly 
more. But heat shields are not too com- 
patible with  high-visibility windows. 
And excellent visibility from the cockpit 

Continued 


has own rocket engine. Come-apart craft descends 
to moon in one piece, using descent engine (left). 
To reascend, ascent stage separates and fires ascent 
engine (right), leaving descent stage on the moon. 


FLASHING 
TRACKING “ys: 


Lives of Lunar Module's crew depend on making a successfu 


comes first and foremost for a landing 
on the moon, with such requirements as 
avoiding local obstacles. Problems of 
aerodynamic shape, air-friction heating, 
and high g’s are nonexistent there. 

I am not saying that a Command 
Module capable of earth reentry and a 
pinpoint lunar landing too is beyond fu- 
ture possibility. But now in 1969 I am 
convinced, maybe even more than I was 
in 1962, that it would have been asking 
for trouble to select a plan coupling prob- 
lems of reentry and lunar landing—two 
areas where existing experience was nil. 

Not too surprisingly, it took a while 
before realistic requirements for a ve- 
hicle enabling one or two astronauts to 
descend from a moon-orbiting mother 
spacecraft to the lunar surface, and re- 
turn, were fully understood. The first 
proposals for such vehicles were clearly 
inadequate. One early concept, for in- 
stance, was a one-man Lunar Module that 
weighed only 1,800 pounds, relied on the 
astronaut’s spacesuit for life support, 
and depended on “a plumb bob, stop- 
watch, and reticle,” as one skeptic re- 
marked, for navigation and flight-path 
control. 

In contrast, the original configuration 
proposed by the successful bidder in the 
Lunar Module contest, the Grumman 
Aircraft Engineering Corp. of Bethpage, 
N.Y., was to weigh about 24,000 pounds 
when fully loaded with propellants. 

It grew and grew. By the time NASA 
felt all its requirements were met, the 
contracted weight was 28,500 pounds. 
And it kept on rising as details of a ve- 


Lit up for rendezvous, Lunar Module looks from afar 
like a firefly. Once a second it flashes high-intensity 
tracking light, visible 150 miles to naked eye and 


460 miles through sextant's telescope. Docking 
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hicle able to land on the moon, and sup- 
port two astronauts' activities for a day 
there, came into better focus. 

As time went by, we at Marshall Space 
Flight Center were asked whether we 
couldn't raise the promised 90,000-pound 
lunar-payload capability of the Saturn 
V to 95,000, 98,000, or even 100,000 
pounds, mainly to accommodate those 
ever-growing weights of the Lunar Mod- 
ule. Well, for Apollo 11—the first lunar- 
landing attempt—we are now committed 
to a lunar-injection payload weight of 
102,000 pounds. 

We know that the fully loaded Lunar 
Module will weigh 32,500 pounds, and 
that a major and costly effort by both 
Grumman and NASA was required to 
stick even to that weight ceiling. Latest 
advances in microcircuitry had to be in- 
corporated in the Lunar Module to keep 
the weight down. Structural integrity of 
the entire craft was reevaluated, and 
metal was shaved or chem-milled off 
wherever a pound could be saved. 

The Apollo fire of 1967 added to the 
Lunar Module's teething troubles. When 
it was determined that any idea of aban- 
doning the pure-oxygen concept for the 
Lunar Module and Command Module 
was unrealistic, a witch-hunt began for 
anything combustible, particularly in the 
Lunar Module's crew compartment. 

Clinging hook-and-pile Velcro tape, 
the Gemini astronauts' favorite for zero- 
gravity support, all of a sudden was in 
the doghouse as a major potential fire 
hazard. Its makers responded with a 
fireproof version of Velcro. Food-storage 


lights have 1,000-foot range. Target for docking, 
made by 3M Company and shown in dark and sun, 
has self-luminous buttons whose green glow (in- 
duced by radioisotope) can be seen 200 feet away. 


ndezvous with mother ship 


areas were covered with fireproof Beta 
oth. The electrical system was fire- 
proofed. The drinking-water supply was 
tapped for a hand-held water gun to 
quench any little fire. 

The rocket engines raised problems. 
Ihe 9,870-pound-thrust descent engine 
vas to be throttleable from 10 to 100 
ercent of full power, but ran rough be- 
ween 65 and 95 percent; NASA ulti- 
nately decided the landing-guidance sys- 
em could handle that problem, and 
waived the requirement for stability in 
he 65-to-95-percent throttling range. The 
3,500-pound-thrust ascent engine's severe 
'ombustion instability and excessive ero- 
ion of its ablative thrust chamber led to 
i new injector, from a new contractor. 

Alloys’ ailment. A crisis arose with 
stress corrosion—the plague of some of 
jur highest-performing aluminum alloys. 
\ material perfectly corrosionproof when 
10t under load develops corrosion cracks 
fter a time under stress. Spurred by 
NASA, Grumman surveyed the Lunar 
Module and identified 45 parts, critical to 
nission success, as potentially susceptible 
o stress corrosion. A lot of Lunar Mod- 
le hardware was then already on the 
issembly line. But, for Lunar Module 
lights before the lunar-landing attempt 
ind not weight-critical, a few heavy and 
asy fixes would suffice. 

The decision was made to incorporate 
ill ultimate lightweight remedies in the 
uunar Module effective with Apollo 11. 
l'his is one of the reasons why the Apollo 
1 Lunar Module will be the first one 
apable of a lunar landing. 

'The Lunar Module's most recent prob- 
em was actually an old acquaintance in 
he aerospace business. We call it “elec- 
romagnetic interference." You observe it 
f your TV set gets fuzzy every time the 
lishwasher cycles. All you can do is call 
in expert to fix it, and that is what NASA 
lid—but the fix-it man needed time. So 
he Lunar Module's first manned flight, 
ntended to precede the unforgettable 
Apollo 8 mission around the moon last 
~hristmas, had to await this March. 

That flight, Apollo 9, was the Apollo 
rogram's last earth-orbiting mission. 
lenceforth the Lunar Module and its 
nother craft will be moonbound. Gs) 


Maneuvering with thrusters, Lunar Module ap- 
proaches mother craft to dock. It makes linkup by 
engaging a cone-shaped member called a drogue 
with a probe at nose of Command Module. 


Tip of probe, entering conical drogue as seen in this 
photo of docking mechanism, latches to aperture at 
drogue’s center. Probe retracts, drawing two craft 
together—and a ring of latches secures them. 


To reenter mother ship, Lunar Module’s crew use 
this tunnel connecting docked craft, after clearing 
it of removable docking hardware. If mishap barred 
the way, they could space-walk from hatch to hatch. 
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Boring Indicator for Lathe... 


By GORDON DOUGLAS 


i.. boring blind holes, the first 
sign that you've hit bottom is 
chatter and severe strain on the 
tool. When cutting internal 
threads to a limited depth, it is 
almost impossible to stop at the 
same point on successive passes. 

This indicator shows where the 
tool point is at all times, ending 
guesswork. Made for a six-inch 
Atlas lathe, it will also fit a 10 
incher. For V-way lathes, a 
larger block must be appropri- 
ately machined. 

Mount a piece of 114”-square 
cold-rolled steel in the four-jaw 
chuck. Face both ends, leaving 
it 315" long. Mark the center for 
the 35" through hole on both ends 
and center-punch. 

Drilling the spindle hole. Put 
the live center in the headstock 
and screw on the four-jaw chuck 
with its jaws open. Set the punch 
mark indicating what will be the 
unthreaded end of the hole on 
the center. Run up the tailstock 
center to engage the other mark, 
and lock it. Then tighten the 
chuck jaws on the workpiece, 
keeping it on the centers. 

Unscrew the chuck to remove 
the live center. Replacing the 
chuck, center-drill the outer 
punch mark and drill the 34" 
hole through the length of the 
block. 

Bore the end ?9*5" to 15" 
depth. Tap "16"-20 in the lathe 
to insure getting the threads 
square. 

Slotting the block. Clamp the 
block in a milling attachment to 
mill out the 14"-by-74s" slot that 
fits on the lathe way. Mill the 
clamp notch 142” beyond the bot- 
tom of the slot to insure clamp- 
ing action. Cut the clamp shoe 
from 14” steel. Drill the bolt hole 
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With tool outside the work, carriage is locked at maximum 
working depth. To see where tool is at all times, slide indi- 
cator (arrow) against carriage, clamp pointer at midscale. 
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The hole is drilled first, the block being located on centers 
before the chuck jaws are tightened on it. With live center 
removed, use 34" drill, or drill undersize and ream. 


#16" SLOT THROUGH TO *8"HOLE 
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ts of the indicator are shaped by drilling 
1 milling. The spring is a spiral binding from 
iotebook; the scale is a piece of steel tape. 
iar plastic covers the recess for the scale. 
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In the milling attachment, a slot to fit 
over lathe ways is milled the length 
of the block, which must be clamped 
so that it is parallel to the cross-feed. 


is milled 445" deeper than bottom of 
the slot to insure clamping action. Use 
the shoe as guide to drill bolt hole. 


"uii 


To mill out the 214"-long opening in 
the Yi," steel cover plate, and the i5" 
glass rabbet, stock is screwed fast to 
wood block clamped in milling vise. 
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clearance size. Fit the shoe in the notch as a 
guide for starting the hole that is to be tapped 
for the bolt. | 

The scale recess in the top of the block can be 
milled out with a *1;" end mill, leaving the cor- 
ners rounded. Use a ?is" end mill to make the slot. 
'This must be centered over the spindle hole. Take 
light cuts with slow feed; small end mills tend to 
wander if forced. 

'Turn the threaded bushing from 5$" rod, drill- 
ing the *16” hole at the same chucking. A cross 
hole may be drilled in the head for tightening 
with a rod. 'The spindle is 35" drill rod, which 
should be a sliding fit in the block. Shoulder it 
down to %6” as shown. Counterbore the tapped 
hole to form a seat for the body of the pointer. 

The pointer is made of 5%” steel rod. Mount 
the stock off center in the lathe and turn to 316” 
diameter for 15". Drill through No. 29, then cut 
off, leaving a !i;"-thick disk. Reverse in the chuck 
to face this down to !$»", and counterbore the 
hole. File the disk to an arrow shape. 

Before cutting the pointer body to length, 
check pointer height above the scale, which should 
be 142”. Blacken by heating and quenching in oil. 

Assembling the indicator. The scale may be cut 
from a 34"-wide steel scale or steel tape, the last 
few inches of which are usually without figures. 
At the inch division in the center, paint a red dot. 

With the scale in place, slip the spindle into 
the block and attach the pointer. Slide on the 
coil spring, a length of spiral binding from a small 
notebook. Cut it to a length that will push the 
pointer to the far end of the slot, yet compress 
enough to let the pointer go all the way to the 
other end. Screw the threaded bushing in to re- 
tain the spring and spindle. 

'The indicator shown has a 1"-by-3" cover plate 
of 6” steel, milled l5" deep around its opening 
to hold a piece of glass. Use the plate itself, 
with the mounting holes drilled in it, as a tem- 
plate for spotting the tapped holes in the block. 
Cut the glass to size and round its ends on an 
abrasive wheel. 

Alternatively, you can make a cover of 14” clear 
plastic, which needs only to be drilled to receive 
mounting screws and then can be attached directly 
to the block. 

To use the indicator, first set the tool to the 
maximum desired depth outside the work, as shown 
in a photo. Lock the carriage. Slide the indicator 
along the lathe bed until the spindle, in contact 
with the carriage, moves the pointer opposite the 
midscale dot. Clamp the indicator fast. Then 
proceed with turning or threading, stopping the 
carriage feed every time the pointer reaches the 
red dot on the scale. "EB 


Hand-powered key-seat cutter 

This compact tool can be 
turned with a wrench (top 
photo) or chucked in a lathe 
for notching Woodruff key 
seats in shafts from 34- to 
ly$-1inch diameters. Feed 
screw, turned by a knurled 
knob, draws cutter into work. 
Kit (lower photo) with tool, 
seven cutter wheels, assorted 
keys, and metal case, is $85: 
tool only, $40. A total of 41 
variations of cutters is avail- 
able. McDonald ‘Tool Co. Inc., 
Box 41, Ballwin, Mo. 63011. 


Soldering pencil has interchangeable tips and heat elements 

A pencil-slim soldering iron, the XLS, is offered with nine 
heating elements—from 11 to 75 watts—and a variety of 
tips, all easily exchanged with only a screwdriver. The 
molded-plastic handle, with two- or three-wire cord, is de- 
signed to keep the tip pointed up when the iron is placed 
on a workbench. With copper tip shown, iron is $8.05; 
additional elements and tips are extra. The tool is made 
by the Wall Mfg. Co., Kinston, N.C. 28501. 


Pellet-powered driver combines safety and simplicity 

The power pellet in Ramset's Model 6200 won't detonate 
unless the driver is held against the work, with a safety 
lever squeezed. When the head is struck, a fastener drives 
the piston against the pellet, which ignites, forcing piston 
and fastener down. Different-length pistons give varying 
thrusts from one pellet size. If the tool is dropped, the pellet 
chamber springs open. $109.50, from Ramset Div., Olin 
Mathieson, New Haven, Conn. 
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The Blade That Does a Chain 


A dozen years after testing the 
first Wright saw, the author 
finds the new model a good one 


By E. F. LINDSLEY | 
PS Outdoor Power Equipment Editor 


T^ the singing, clean-cutting quality 
of a keenly sharpened buck saw, har- 
ness it to the tireless fighting power of a 
modern chain-saw engine, and, after 
enough years of careful engineering, you 
will probably come up with a cutting tool 
like the new Wright 100 blade saw. 

Wright emphasizes blade saw because, 
unlike a chain saw with its mechanically 
intricate chain-link cutter teeth, the 
Wright blade is a single piece of fine saw 
steel with a 6,000-stroke-per-minute back- 
and-forth cutting action. 

Unusual as it is, the Wright saw con- 
cept is not new. Twelve years ago, I 
tested the original, bulkier, less refined 
version for POPULAR SCIENCE. The recip- 
rocating blade came through with flying 
colors. Since then, 12 years of winter 
fireplace wood have been cut with the 
same saw, and neither blade replacement 
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nor engine service has ever been neces- 
sary. Admittedly, the blade teeth are | 
shorter from filing, but this, too, has merit 
for the home user. A flat file with a 
round edge, straight across the teeth, 
perks them up quickly. 

With this background, I was naturally 
interested in trying the modern saw as 
now made by the Wright Division of 
Beaird-Poulan, Inc. The “what’s new?” 
can be summed up as: 

€ A compact, lightweight, 3.6-cu.-in. 
chain-saw engine rated at 7,500 r.p.m. 
and weighing about 1515 pounds. 

€ A gear drive and centrifugal clutch 
that let the engine run at an efficient 
speed and stop all blade motion at idle. 

e Antifriction needle and roller bear- 
ings throughout, an all-position carbu- 
retor, and a flush-cut handle. 

€ Compression release for starting. 

è Electric-starting option. 

An interesting sidelight on the elec- 
tric starting is a special jumper cable to 
allow use of a 12-volt car battery should 
the saw battery be low. Once started, 10 
to 15 minutes of cutting recharges the 
battery. A pack-type charger is available 
for overnight charging. 

Getting the Wright saw into action was 


A reciprocating blade does all the 
cutting. Filler cap on lower side 
of gearbox is for gear oil. The 
blade itself doesn't need any oil. 


aw's Wor 


easy. After noting a tag that ad- 
vised that the engine had been dy- 
namometer-tested for full power, 
I locked in the blade with the sin- 
gle socket-head cap screw, poured 
SAE 30 oil into the gearbox, and 
filled the fuel tank. 

Although the saw has a com- 
pression by-pass control for start- 
ing, this did not appear to contrib- 
ute importantly to hand starting. 
Perhaps it’s important with the 
electric-start model, but the en- 
gine popped off faster and without 
effort when I ignored the by-pass 
control. 

Actual cutting was impressive. 
Side by side with an equivalent 
chain saw, it could be that the 
chain has the edge in speed. On 
the other hand, the reciprocating 
blade doesn't whip brush and 
light limbs, doesn't pull into the 
work, and doesn't stall down and 
drop out the clutch as often as a 


chain saw when overloaded. The Wright 
blade saw is actually a multi-use tool. In 
addition to felling and cutting up trees, it's 
ideal for pruning and not-so-rough carpen- 


try work. 


above, 


served them up in fireplace lengths. Saw is not 
intended for such use in hard wood but it's okay occasionally. 


va er 


Cuts right on the line are practical with reciprocating blade 
in timbers like this. Absence of pulling action or kickback aids 
cutting accuracy. Single hand guided saw through timber above. 


nd a single 
socket-head screw at the drive end. A file easily sharpens the 
blade. Noncutting back of blade is important safety feature. 


If you want a peppy saw that's easy to 
sharpen, safe for an inexperienced person 
to use, and capable of doing different 
cutting jobs well, the Wright blade saw 
at $229.95 is worth trying. 
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GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


Those Way-Out 


Wall Coverings 


By DARRELL HUFF 
R^» how it used to be? The 

i whole family sat around the dining 
table, choosing from a wallpaper sample 
book. Later, pasting up the thin and 
slinky stuff that stretched and tore and 
bulged was a scene from Laurel and Har- 
dy. Taking it off again after a few years, 
by soaking or steaming, was just as hard 
and twice as messy. 

No more! It isn't even wallpaper now. 
At the very least it is prepasted, pre- 
trimmed, strippable, vinyl-coated wall 
covering, or a polyethylene-fiber material 
—and in exotic designs that truly test the 
decorating courage of anyone over 30. 

The stuff you can put on your walls to- 
day may be loaded with texture and rich- 
ness: dense, silky, or coarse fabric, grass 


cloth, metal foil, heavy flocking, real 
cork—or a tremendously durable and con- 
vincing reproduction of one of these in 
extruded and embossed plastic. 

Such materials are far too positive in 
character to treat like plain old wallpaper. 


They don't merely cover surfaces. They 
define rooms. 
How do you use them? You might 


paint three walls of a room—and enliven 
the fourth with a strippable wall covering 
featuring sports cars or authentic shop 
plans on blueprint-colored vinyl. 

You might bring softness and brilliance 
to a living room paneled in wood by do- 
ing a single section of wall in rough-spun 
fabric. Or frame a mural of Hong Kong 
over the sideboard. 

You can take the term wall covering 
less than literally. Do the floor of a family 
room or nursery in a catchy wall-covering 


Continued 


Life-size footprints may be just the thing for your 
party room. This, and next two patterns at right, are 
from United-DeSoto's Bravo wall-covering series. 
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Old Glory is the "e of the Oom Pah Pah patri- 
otic pattern. The varied design of stars and com- 
plementing stripes is red, white, and blue, of course. 
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Simuated animal htdes—zebra (shown above), tiger, Daktari. Like most of the new wall coverings, United 
and leopard — could be just the thing for the suburban — Wallpaper's animal-hide prints are washable. 
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The finest GTs may never be in your garage, but you 
the maker, who calls it Way Out. For the adven- can park them on the walls. Like the others on these 
turous—pick black and white or orange and gold. pages, this covering is prepasted and strippable. 
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pattern, using some 
thing vinyl-coated for i 
washability, and strip 
pable for instant change. 
Or cover the panels of : 
screen or a sliding door. 

When putting wall 
covering on a wall, con 
sider treating odd bits 
of furniture as well— 
chests and bathroom 
hampers and wastebas- 
kets. Even the shabbiest 
pieces respond well. 
Pushing furniture into 
the background in this 


Vinyl-coated wall coverings are durable enough to go places other than way makes a small room 
walls. Moisture- and stain-resisting, they're ideal for a nursery floor, as seem larger. 

shown above. They're easily put on, strippable for changing. Most wall coverings 
of fabric or paper-like 
materials, including 
grass cloth and the 
newish strippables, may 
be hung by using the 
traditional wheat paste. 
The soil-and-water-re- 
sistant coverings—vinyl- 
coated, vinyl cloth, ex- 
truded vinyl — demand 
special paste, usually 
packaged by the maker 
of the wall covering. 

A mural scene of Venice's Grand Canal is one of Piedmont Papers’ line of For any wall cover- 


12. It comes in four panels, 10 feet high, 28 inches wide. If you need ing, a convenient alter- 
more to cover a wall, No. 1 and No. 4 join to give a continuous scene. [Continued on page 196] 
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Leaf design on a foil background is one of several Road signs are popular with the young, to the dismay 
offered by United Wallpaper. Designs are printed of highway police. The End, from United-DeSoto, 
on red, green, or silver washable vinyl backings. features red-and-black signs on a white background. 
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WHAT'S NEW 


FOR THE HOME 


Vinyl protects wood windows 


Double-hung wood windows 
armored in rigid vinyl will be 
making life easier for home 
owners. Sills and frames are 
vinyl-clad, and the sash is 
treated with a low-mainte- 
nance finish. The maker, An- 
dersen Corp. of Bayport, 
Minn., says they'l take 
weather for 10 years without 
painting. Interior surfaces 
are unfinished. Perma-Shield 
windows come in 12 sizes. 
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Clock in a picture frame 


Enclose time in a handsome 
wood frame about 13 inches 
square, add a C battery, and 
you've got the Brewster. 'The 
inner panel is of fruitwood 
and the clock's numerals and 
hands stand out on a dial of 
brushed gold. Ingraham In- 
dustries says it will run for a 
year on one battery. $24.95. 


Tiny sprayer moistens air 


The Mistronic humidifier, 
from Lewbill Industries, Box 
221, Scottdale, Pa., runs on 
water pressure, yet is said to 
work as well as evaporator 
units. Tied to a waterline, it 
sprays atomized water into a 
heat duct. A 115-volt line, 
linked to the furnace's blower. 
turns it on and off. Several 
nozzles, matched to a fur- 
nace's BTU output, all fit one 
model. It's about $50. 


rtr PERET 


Wall-mounted heater warms up cold rooms 


For hard-to-heat spots—halls. rec rooms, garages— 
there’s the Trim-Heat, from Berns Air King (3050 N. 
Rockwell St., Chicago 60618). About a foot wide and five 
inches deep, it fits between wall studs (left) and works 
like a small forced-air furnace. A blower draws cold air 
over electric heating coils and forces warmed air out 
through a flush-mounted grille (right) into the room. 
Three models, 1524, 1520 (both 240 volts), and 1015 (120 
volts), sell for $42.50, $36, and $41.50, respectively, includ- 
ing the metal housing. Add $8-$12 for a thermostat. 
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Conventional model-plane power plant pushes little 
craft over water, and standard model-plane tech- 


MODEL HYDI 


Pusher prop spun by model-plane 
engine gives high performance. 
Construction is easy and fast 


By ROY L. CLOUGH JR. 


H drofoils have been around for some 
time, but even so, nothing on the boating 
scene draws every eye like a hydroplane 
lifting out of the water as it gains speed. 
Even the U.S. Navy has been attracted 
to foils, and has tested them on its fast 
PT boats. 

The PS model shown here can be com- 
pleted in a couple of work sessions. Sur- 
face-piercing foils and air-prop drive give 
it speed and stability with minimum com- 
plexity. Construction is far simpler than 
you'd guess from the performance. 

Basically, these craft deliver greater 
speed because resistance against several 
small areas (foils) is considerably lower 
than against a complete, submerged hull. 
Resistance declines as the craft rises. 

Completely submerged foils are the 
most efficient, but they require sensing 


140 | POPULAR SCIENCE 


OPLA 


hac 
Aou 
TUR 


niques are used to build the craft from balsa. The 
nacelle accepts most .020-049 radial-mount engines. 


kims 


and control systems to keep them at 
proper depth. Surface-piercing foils au- 
tomatically adjust for depth—but they 
also have a tendency to create air bub- 
bles that reduce lift. The PS model uses 
a foil design that minimizes this unde- 
sirable side effect. 

Instabilities can develop in either type 
of foil. This is particularly true of mod- 
els. Simply put, the angle necessary to 
make the foils “fly” at low speed can also 
make them hop out of the water at high 
speed and spill the boat. The model has 
a designed-in, relatively steep foil inci- 
dence and a high thrust line to minimize 
the possibility of this happening. 

Building the model. Typical model- 
plane construction techniques are used. 
But keep in mind two important con- 
struction hints: Cut all parts very ac- 
curately. Use ordinary pins to hold the 
components while the glue dries. 

Build the cabin first, complete with 
tail boom and rear foils. Cover the lower 
half of the cabin with lightweight model 
tissue before doping, for a smooth and 
watertight finish. The windows are sim- 
ply clear plastic (I cut mine from bubble- 
type packaging). 

Next, make up the front foils, floats, 


he Water 


and crossbeam as a unit, 
and cut them into the cabin 
floor at the correct angle. 
Shape and fasten the mo- 
tor-mount nacelle; the one 
shown on the blueprint will 
accept most .020-.049 ra- 
dial-mount engines. To be 
safe, check your engine be- 
fore shaping the part. 
Mount the engine to the 
plywood firewall during as- 
sembly; epoxy cement is 
best here and a good-size 
dab on the nuts holding the mounting 
screws is recommended. 

The pusher engine. If you use a reed- 
valve type you can use a standard prop— 
but be sure to put it on backward. If 
your engine has a rotary valve, use a 
left-hand pusher prop of the type used 
for air-drive model race cars. 

Important: 'The model should balance 
when fingertip-held between the points 
shown on the blueprint. Though a little 
tail heaviness is allowable, a nose-heavy 
model puts you out of business. 

Double-check all foil angles before 
making a test run. The rear, inverted-V 
foil is fitted with bendable tabs, which 


A large lake or a broad river will serve as a suitable playground for 
the model. Run it on a tether around your boat, or turn it loose for 
a ''free flight" 


if there's enough water area to do so safely. 


control heading and raise or lower the 
nose, much like the elevators on an air- 
plane. 

For your shakedown cruise, bend the 
trim tabs up at the rear edge until the 
model rises up on its foils and scoots. 
To get maximum speed, bend the tabs 
upward to the minimum that will make 
the craft “fly.” Direction is controlled by 
differential bending of the tabs. 

I flew the model on a large lake, chas- 
ing it with a boat. But you might also fly 
it on a tether around a boat. Gs’ 


Turn the page for PS lie-flat blueprint 
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Did Vac ..« nemn 


About five bucks' worth of parts makes this old 
vac the best power-tool buy in my shop 


om's old vacuum cleaner got a new 

B lease on life when it was replaced. 

Instead of discarding the battered veteran, 

I installed new fans and carbon brushes 

and replaced its threadbare cord with a 
new three-wire grounded one. 

Whirring away in my shop, it elimi- 
nates flying dust when connected to the 
sander, hastens paint drying when the 
output is aimed at the workpiece, and, 
if used between coats, removes most dust, 
leaving me little to do with a tack rag. 
Conventionally it's the fast, dustfree way 
to clean my car, shop, or furnace. 

By itself, the tank-type cleaner had a 
couple of drawbacks. It was hard to move 
about on a bumpy floor and it took up too 
much floor space when idle. A two- 
wheeled cart overcame both problems, 
making the old machine capable of tak- 
ing on he-man jobs. 

The vac is placed in a pair of shaped 
cradles screwed to a piece of 3$" ply- 
wood. A length of perforated iron strap 


holds it there securely. Transportation is 
provided by a pair of old baby-carriage 
wheels helped by a large swiveling cast- 
er. The yoke, made of threaded 14” 
aluminum rod, steers the cleaner in re- 
sponse to tugs on the hose. 

For storage, the cord and hose are 
simply wrapped around a cleat made of 
two-by-two topped by hardboard. ('The 
cleat also strengthens the light plywood 
board.) 'The cleaner hangs by its hand- 
hole from a hook on the garage wall. 

The vac isn't limited to shop use. It 
can be trundled like a golf cart to any 
outside job within reach of an outlet, or 
used with an extension cord. 

It follows the hose easily. If the going 
gets too rough for the small caster, a hefty 
tug on the hose lifts the front of the rig, 
shifting its weight to the big wheels. The 
new mobility expands the vac's use, too; 
equipped with moth-spray gun, it can be 
rolled about to spray insecticides or paint 
on fences and garden furniture. 
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You can safeguard two cabinets with a single padlock this easy way 


You can lock a pair 
of cabinets with a sin- 
gle padlock if you use 
this dodge. Fasten an 
ordinary hasp to one 
stile so the screwheads 
are covered—and the 
crack between the 
cabinets is straddled— 
when it's in lock posi- 
tion. Instead of the 
regular "staple" of the 
hasp set, screw a 
mending plate to one 
cabinet and drill the 
hole through it to ac- 
cept the padlock. | 

DoucLAS R. CoREY 
Binghamton, N. Y. 
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The MINI-BEEP 


new fun and work machine 


Hitch up a trailer and you've got a gutsy hauling Add a rotary attachment— available as an accessory — 
rig for backbreaking chores like taking out garbage. and Beep becomes a comfortable riding mower. 


Lawn sweeper is another accessory available from kit Kit includes welded halves of body, assembled trans- 
maker—or adapt any standard yard-trac attachment. axles filled with oil, engine, seat, all other parts. 


Seven-hp. engine and 16". 
diameter wheels with 
7l5".wide treads make 
the Beep ideal for heavy 
yard chores, with excep- 
tional flotation, traction, 
and maneuverability. You 
can shift from two- to 
four-wheel drive without 
stopping or declutching. 
Only foot control is com- 
bination clutch and brake. 
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or your yard 


t looks like a scaled-down version of 
the famous four-wheel-drive Army 
workhorse—until it pivots at its waist to 
turn a corner. It’s the Mini-Beep—latest 
yard vehicle from the C. F. Struck Corp., 
Cedarburg, Wis., which created the Mini- 
Dozer we reported on in May, 1967. Like 
that crawler-track vehicle, it's available in 
an easy-to-assemble kit. 

'The Beep features center-hinge steering. 
The two welded-metal halves of the body 
are joined only by a pivot pin. Steering 
is by means of a deep-dish wheel, and the 
clutch and brake operate from a single 
pedal. 'The drive train consists of two 
complete transaxles linked to the engine 
by a single belt. A unique lock-out device 
on the transmission allows only properly 
mated gears to be used when you shift into 
four-wheel drive—which you can do with- 
out declutching, due to the synchronizing 
of the transaxles. 

Though the Beep was designed as a 
lawn vehicle, inventor Chuck Struck ex- 
pects it to be equally popular for cross- 
country exploring and wilderness camp- 
ing. Its superior traction makes it ideal 
for dragging game out of the woods. 

The kit is $498.95 f.o.b. Cedarburg. If 
you prefer to build your Beep from 
scratch, $5 brings you a complete plans 
book, plus a catalogue for ordering indi- 
vidual parts not locally available. 


Play break shows other side of Beep’s personality. 
As golf cart, it has a side bracket to caddy clubs. 
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snow. Pivot action cuts turning radius to 36". 


Worm's-eye view of wheel-less chassis shows pivot 
linkage, and two transaxles attached with U bolts. 
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es estan his Springfield 
home for $1,500, in 1844, from 
the pastor who married him and 
Mary Todd. Now restored by the 
state, it houses many authenticated 
Lincoln belongings, such as the 
footstool from which the one in 
the photo at right was copied. 


By DAVID WARREN 


wy started out to be a family camp- 
ing trip to the Lincoln shrines in 
Illinois ended in my happening upon a 
piece of furniture that belonged to 
Abraham Lincoln—this cane footstool. It 
caught my attention immediately as an 
easy piece to copy. 

During the trip home, while the chil- 
dren chattered about the cabins at New 
Salem and their riverboat trip on the 
Sangamon, I mused about the fun I'd 
have working with walnut and learning 
to cane while producing a copy of the 
footstool we had seen—and had been per- 
mitted to measure—in Lincoln's Spring- 
field home. 


148 | POPULAR SCIENCE 


You Can Make It! 
FOOTSTOOL FROM 


It meets all the requirements of a good 
footstool: lightweight but strong, func- 
tional but attractive. The cane gives it à 
light, airy appearance; the leg design 
insures strength and durability. All the 
material necessary for the project can be 
purchased from mail-order supply houses 
such as Craftsman Wood Service Co., 
2727 S. Mary St., Chicago 60647. 

Making the stool. There is a charm in 
the slight imperfections that creep into 
almost every handcrafted article. Meas- 
urements of the original stool disclosed 
that the legs varied slightly in Poro 
the ends differed in width 4",.and | the 


oval top was in fact asymmetrical 
Start by cutting the four top pieces 


and planing them to 1$" thick. Dowel and 


Continued 
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Y"CANE HOLES 
COUNTER SUNK 


ig for the stool reproduction 


Shop-built V block centered under the bit holds 
"a wn vn Dore uem n at ue 


By + 
p the job becomes easy. m— hole exactly 90 degrees from first. 
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o get equal leg splay, tilt drill-press table 

13 degrees. Tape paper to table, and place work 
under bit. Lower quill so bit presses on center point 
marked for leg hole. Lock quill in this position. 


glue them into a rectangle. Only the in- 
side dimensions of the rectangle need to 
be accurate. 

While the top is drying, turn the four 
legs. Sand all turnings completely before 
removing from the lathe. Mark and bore 
each stretcher hole. 


Sas 8 op 
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Step 1. Make pegs from 4" lengths of 14” dowel 


pointed in a pencil sharpener. You will also need an 
awl, scissors, glycerine, water. After soaking cane, 
start weaving by inserting 4" through hole A and 
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Here's how you do the caning part of the project 


Pivot work until inside edges are 45 degrees t 
table edge and mark paper (left). Clamp work or 
guideline and drill 5g" hole in this and oppositi 
corners. Make similar line for other two holes 


Next, bore the four leg tenon holes ir 
the underside of the top. The photo: 
show how to set up the drill press. Mark 
the 14” cane holes on the top and bore 
them. (Note that the spacing varies or 
sides and ends.) To finish, countersink 
each hole 14” on the underside. 


ae a ee 


secure with a peg. Pass strand to the right, inser 
through hole B, pull taut, and bring up throug! 
hole C. Repeat back and forth till all holes are filled 
Coil the excess cane at the end for a later step. 


bog "or iie. in om ecl 


To lay out the top, prepare a template on 


cardboard folded into quarters. A light-colored 
pencil (white or pink, for example) shows up well on 
walnut and is easy to follow when cutting perimeter. 


Assemble the legs and top, and check 
the length of the stretchers in case your 
stool varies from the plan. 'Then turn the 
stretchers. The 1⁄4” tenons on the original 
were hand-carved for a drive fit. Whether 
made by hand or with power, gouge a 
small groove along the tenons to permit 


bring strand toward you. Insert into hole 2, pull 
taut, and bring up through hole 3. Continue weaving 
this way until all holes are filled as in Step 1. 


Step 2. Put 4" of cane down in hole 1, peg, and 
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Trestle is square when diagonal measurements 

are equal. (Note that caning holes are drilled 
before final assembly.) With glue dry, a disk sander 
finishes feet to the proper length and angle. 


all glue and air to escape from the hole. 
Lay out and cut the top's outside con- 
tour. After rounding the top edge with 
a spokeshave or block plane (do end 
grains first), finish-sand the piece. Since 
final assembly locks the stool together, 

make a test assembly. 
Continued 


Step 3. This step is simply a repeat of the Step 1 
weaving, but the strands of cane are kept to the 
side of those strung initially. Cane must be kept 
moistened. Text gives the solution to use. 
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Step 4. This is similar to Step 2, but this time cane 


is woven under Step 1 and over Step 3 strands 
(under the strands below, over the strands on top). 
After weaving first four strands, pull entire length 
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Step 6. This is the opposite of the previous step. 


Strand runs under Steps 1 and 3 strands, and over 
those of Steps 2 and 4. Additionally, it runs over 
and under the strand woven in Step 5. After com- 


The finish. The original shows neither 
wear nor distress marks. The principal 
signs of age are the craze marks in the 
varnish. To give the stool a finish that 
would take scuffing from shoes, I filled 
the open-grain walnut and applied satin- 
finish polyurethane varnish to all the wood 
surfaces. 

Caning the top. Experts say a small 
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through. Here again, strands are kept to the side 


of cane previously woven in Step 2. To arrange the 
cane into neat squares, simply squeeze the strands 
together with your thumb and index finger. 


pleting the caning operation, dampen the panel 
thoroughly and arrange the octagonal holes uni- 
formly, using a peg. To keep the panel from be- 
coming stiff, wipe it occasionally with a damp cloth. 


rectangle such as this is the simplest 
caning job you can tackle. After doing 
it, I agree. The photo sequence gives 
the steps. 

To start, select a long strand and snip 
the end to a point. Next, soak.it for about 
10 minutes in a solution of three table- 
spoonfuls of glycerine, mixed with two 
cups of water. 'Two tricks I learned: (1) 
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Step 5. Care is needed here. Woven diagonally, the under two, across the panel. At the opposite corner, 
strand passes over the cane placed in Steps 1 and 3 insert strand into hole 6, pull it taut, and bring it 
and under those strung in Steps 2 and 4. Starting up through hole 3. Using the same method, you 
at the upper right-hand corner, weave over two, now weave back to the starting point. 
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Step 7. In binding, one strand on top serves as a around the cane perimeter, securing the continuous 
border; a longer strand under the seat passes up piece of binding at each. hole. Keep loops taut so 
each hole and back down into the same hole to cane doesn't slide back. When back at start, tuck 
form a binding-holding loop. Repeat the process last !/5" of strand under starting end. 
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Flop the stool and, after dampening the loose ends, 
tie each with a half-hitch knot. Pull knot taut and 


have another strand soaking while you trim. As cane dries it stretches and tightens. 


work; and (2) to keep dampened cane 


pliable overnight, store it in a plastic bag. (Le 

Keep the smooth, rounded side of the M erc 
cane up and prevent the strands from Eom or 
twisting, particularly as you weave on EE 
the underside and through the holes. A ^" «X. eae Oe eee ae ee 
final hint: Don't overtighten the cane in |. WW RI RAIA AAS be 
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the first four steps—just pull it snug. s] E ru eee m ae 
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Gus Chalks One Up 


for the 


Eddie Bauer was boiling when 
Stan accused him of selling a bent 
drive shaft. It was up to Gus 

to straighten it out 


By MARTIN BUNN 


Lt H^. buddy! Are you the drive-shaft 
expert?" ‘The gruff, angry voice 
boomed through the Model Garage. 

Gus Wilson spun around to face a tall, 
heavy-set man wearing a grim expression. 

"Your name Hicks?" the man barked. 
"Stan Hicks?" 

Gus deliberately took his time. “My 
name is Wilson,” he finally said. “Stan is 
my assistant. What can we do for you?" 

"Your assistant has a big mouth," the 
stranger growled. “I want to tell him to 
keep it shut. Where is he?" 

Gus fought to control his temper. “I 
think you'd better explain just . . ." 

*I got nothing to explain!” the man cut 
Gus off. “But Hicks sure does. Like why 
he tells my customers that I sell bad 
parts?" Almost as an afterthought, he 
said, “I’m Eddie Bauer—of Eddie's Auto 
Parts." 

“And I'm Stan Hicks," said Stan, as he 
peered cautiously around the office door- 
way. “I heard you, but I don’t under- 
stand . . ." 

Bauer's left arm shot out and propelled 
his index finger to within an inch of 
Stan’s nose. “All my parts are top 
quality," he roared. “I’ve never sold a 
bent drive shaft in my life.” 

Stan just gawked at Bauer. 

Bauer kept his finger wagging at Stan. 
“You told Chip Sherman that the replace- 
ment drive shaft I sold him for his ’61 
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Chevy was bent. That's an outright lie." | 
Stan's bewildered look melted into a 
sheepish grin. “I ...uh...I told him 
the shaft was probably bent, but . . .” 
“That shaft is straight as an arrow!” 
interrupted Bauer. 

“No, sir!" said Stan emphatically. “At 
highway speeds the car shakes like a - 
cement mixer. I traced the vibration to 
the drive train, and then pinpointed the 
drive shaft. A slight bend could make. . ." 

“Impossible!” blurted Bauer. 

"Stop it—stop it—both of you," said 
Gus. “Stan is a good mechanic," he said 
to Bauer, “and if he says the drive shaft 
is causing the vibration, I believe him. 
However'—Gus paused to choose his 
words carefully—‘“‘his diagnosis of a bent 
shaft may be . . . uh... premature." 

“A fine way to run a business," Bauer 
growled, “making guesses that ruin other 
people’s reputations.” 

Gus nodded gravely. “I see your point, 
Mr. Bauer, but I also accept Stan’s ap- 
praisal of the trouble." 

Stan and Bauer glowered at each other 


“You and your assistant still have a lot of 
convincing to do," said Bauer, as Stan wheeled 
a jack under the Chevy's rear bumper. 


yhile Gus continued talking. “Under the 
ircumstances, I think the Model Garage 
hould take another look at the drive 
haft. Agreed?" 


The '61 Chevy hardtop rolled to a stop 
n oversize “mag” wheels, its twin 
traight-through exhausts rumbling 
nightily. 

“Zero to 60 in about six seconds?” 
sked Gus. 

“Closer to five seconds flat,” said Chip 
herman with a triumphant smile. 
There’s 480 horses up front, and a 4.4:1 
atio out back.” 

Eddie Bauer arrived in his panel truck 
few moments later, greeted Chip warm- 
y, and threw a sharp nod and a grunt 
oward Gus and Stan. 

“I suggest," said Gus to Stan, “that 


ILLUSTRATION BY RAY QUIGLEY 


you briefly run through the tests you 
made earlier." 

“Okay,” said Stan grudgingly, “we'll 
start with the road _ test—specifically, 
coasting with the engine idling. That 
will show that the vibration is either in 
the drive train or the running gear." 

“Great,” said Bauer. “Start proving.” 

The other three were inside the Chevy, 
and Gus was hanging a “back in 30 min- 
utes” sign on the garage door, when a 
strange convoy pulled up in front of the 
service bay: Trooper Jerry Corcoran’s 
state police cruiser followed by a ’69 Lin- 
coln Continental sedan. A tall, distin- 
guished-looking man stepped out of the 
Lincoln and followed Jerry over to Gus. 

“Gus, meet Judge Whitmore,” said 
Jerry. “The Judge has a problem—or, 

Continued 
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rather, his car seems to have a problem." 

“Perhaps I should explain," interrupted 
Whitmore. “My car insists on being a 
fugitive from justice and not even the 
police garage mechanics have been able 
to correct its evil behavior. Would you 
please examine it? I had planned to drive 
to a law seminar at the State University 
this evening, but that's impossible now." 

Gus chomped down hard on his pipe 
stem, thought for a moment, and then 
nodded. “Certainly, Your Honor," he 
said. He walked over to Stan, in the 


“Would you mind calling my wife and telling 
her l'li be a little late?" 


driver's seat of Sherman's Chevy. You're 
on your own," he said. *I have to reform 
a criminally inclined car—whatever that 
means. You get going, Stan." 


"Light bulbs," the Judge said. ““That’s 
the problem." 

*Light bulbs?" asked Gus. 

“Yes,” said the Judge. “They re- 
peatedly burn out at unpredictable—and 
inopportune—times. This week I've been 
stopped by three different police officers 
at night. Once for driving without tail 
lights; once for driving without a license- 
plate lamp; and once for driving with 
only a single headlight.” 

Gus was smiling. “Fast-failing light 
bulbs,” he said, “are a classic symptom of 
voltage-regulator trouble. The relatively 
high voltage output of an unregulated 
alternator—about 18 volts—sizzles the fila- 
ments in a very short time.” 

“No good, Gus,” said Jerry. “Our boys 
checked out the regulator and the alter- 
nator. Both are fine. But you're half 
right—the problem is high voltage, but we 
don't have an inkling why." 
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A few moments later, Gus was stooped 
below the raised, massive hood, clipping 
the test leads of a voltmeter across the 
alternator output terminals. He turned 
the carburetor idle adjustment to produce 
an engine speed of about 1,500 r.p.m., and 
watched as the voltmeter reading climbed 
to a steady 18 volts. 

“No regulation at all," Gus muttered. 

He unbolted the connector that joined 
the cable from the alternator’s field wind- 
ing to the regulator. The voltage reading 
didn't waver at all. 

"The field winding is dis- 
connected," he said, “yet. 
there's obviously field current 
flowing to produce the output 
voltage." 

His practiced eye scanned 
the wiring assembly connected 
to the alternator, and stopped 
at the molded-rubber connec- 
tor that joined the assembly 
to the alternator terminals. 

On a hunch, he jiggled the 
connector. Instantly, the volt- 
age output dropped to zero. 
Gus squeezed the connector 
slightly, and the voltage soared | 
back up. 

He smiled. “That connector," he said, 
is actually bypassing the voltage regu- 
lator. An internal short circuit is con- 
necting the field winding directly to the 
positive battery terminal, making the 
alternator run at full tilt all the time." 

“And my drive tonight?” asked the 
Judge. 

“No problem,” said Gus. “Tl cut away 
some of the connector’s insulation, spread 
the shorting contacts apart, and tape the 
works together. It’s a temporary fix, but 
itll hold together until you can replace 
the wiring assembly.” 


LT 


Chip Sherman's Chevy was back, and 
Stan was wheeling a portable jack under 
the rear bumper. 

*'l'here's vibration all right," Bauer ad- 
mitted to Gus, “but you and your assistant 
still have a lot of convincing to do.” 

“Fine,” said Gus, “and while we're con- 
vincing you, well also eliminate that 
vibration." 

Bauer's eyes narrowed. “Eliminate it?" 
He added sarcastically, “Is your assistant 
going to hammer out the ‘bend’?” 


“Nope,” said Gus. “My assistant, in 
fact, owes you an apology." 

“That’s more like it," said Bauer. 

“And you," said Gus, “owe him one. 
Now Stan is going to prop the car up on 
blocks and remove the rear wheels and 
brake drums." 

*What for?" snapped Bauer. 

“So when he runs the engine and trans- 
mission at highway speeds," Gus an- 
swered, “we can be sure that the drive 
shaft is the source of the vibration. I 
believe you when you say the drive shaft 
isn't bent—but I'll bet it's slightly un- 
balanced at the rear end." 

“Unbalanced?” asked Chip. 

“Uh-huh,” said Gus. “One side of the 
shaft is slightly heavy. A machinist 
would say that the runout is excessive. 
As a result the shaft wobbles as it turns. 
And the car’s high rear-end ratio makes 
the shaft spin faster than in most cars, 
which accentuates the vibration.” 

Bauer softened a little. “You’re still 
saying that I sold a faulty drive shaft,” he 
said, “and I don’t like it.” 

*Let's not say faulty,” soothed Gus. 
“Rather that the shaft is slightly out of 
specification.” 

“How are you going to eliminate the 
shake?" 

“By installing home-brew balance 
weights,” replied Gus. “It’s like balanc- 
ing a wheel." 

With the Chevy solidly propped off the 
ground, Stan started the engine. 

“How fast, Gus?” he asked. 

“Hit a speedometer reading of 50 
m.p.h.” 

Gus looked underneath the quivering 
car. “The drive shaft is wobbling like a 
go-go dancer.” He reached for a piece of 
chalk. “Now for the fix.” 


Ford's sporty Capri 


This new European 
Ford is made in 
both England and 
Germany. Its styling 
was derived from the 
latest Mustang, and 
its engineering is 
based on the Cortina. 
'This is the car that made Chrysler's execu- 
tives decide to build a small car in America 
[see "Detroit Report"]. It is comparable 


Gus carefully edged the chalk up 
against the rear of the spinning shaft, un- 
til he felt it barely touch. “I’m marking 
the heavy side," he said. *It picks up the 
chalk mark, since it sticks out a bit farther 
than the rest of the shaft . . . Okay, Stan, 
kill the engine." 

Gus rummaged through a parts shelf 
and came up with a pair of screw-type 
hose clamps. “Here are our balance 
weights," he said. He installed the clamps 
around the drive shaft, spaced about an 
inch apart, and positioned so that their 
screwheads were on the opposite side of 
the shaft from the chalk mark. 

“The weight of the heads," he said, 
*should counterbalance the excess shaft 
weight on the other side. Let's see how 
it works." 

Stan restarted the engine. The shaft 
began to wobble—but not as severely. 

“No good, huh?" asked Bauer. 

*Now the clamp heads are overbal- 
ancing the shaft runout,” said Gus, “but 
we can fix that in a jiffy." 

He loosened the clamps, and rotated the 
heads away from each other through an 
angle of about 30 degrees. 

“This dodge should do it. I'm changing 
the effective weight distribution," he said, 
as he tightened the screws. “Start her up, 
Stan.” 

The speedometer reading soared past 
70, and the shaft spun true as a lathe 
spindle. 


After Bauer and Chip had driven away 
—both satisfied—Stan turned to Gus: 
“Whew, I’m glad that’s over. I hate 
sticky situations." 

“Nothing really sticky," said Gus. 
“Just a case of a man and a machine both 
throwing too much weight around." HH: 


to the Maverick in size and weight, but 
four-wheel disk brakes are standard, though 
the car has only a four-cylinder engine. 
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Light-Show Systems 
You Can Build 


Buy, build, or assemble these 
units. The result: wild! 


By W. STEVENSON BACON/PS Features Editor 
and SAM SHATAVSKY / Electronics Editor 


hallucinatory turn-on? Modern art 
form? Home entertainment? Which- 
ever way you see it, psychedelic light 
shows with their dazzling color-in-motion 
displays are making the scene. Disco- 


theque and rock-band tested, they are 
adaptable as fascinating sources of home 
entertainment. What's more, complete 
systems, components, and build-it-yourself 
construction projects are available at 
reasonable cost. 

Even if you are over 30, these gadgets 
popular with the kids are worth looking at 
with tolerance. They can be a source of 
enjoyment for all, heightening the effec- 
tiveness of any kind of music and provid- 
ing interesting experiments in color, light, 
and optics. Continued 


Want to turn things on at home? Sock it to 'em with these 
six basic color happenings! 


KALEIDOSCOPE 
PROJECTOR 


EDMUND SOUND MOTIONDIZER 
FOR MUSICVISION 


PSYCHEDELIC SLIDI 
AND POLARIZING WHEEL 


Far-out brilliant color scene shown here comes from 
kaleidoscopic projector at right. Color wheel rotates 
through projector's image plane, with transmitted 
light passing through angled. mirror arrangement. The 
result: ever-changing six. segment pattern on walls 
or screen, Projector, $94.50 from Edmund Scientific 
Co. (300 Edscorp Bldg., Barrington, N. J. 08007), 
includes liquid wheel for nonrepeating designs. 


OVERHEAD 
WET-SHOW 
PROJECTOR 


Z2 SIGHT-OF-SOUND 


| COLOR ORGAN 


Light and color, dancing and whirling in time to Changing tones or varying volume of music of color 


music, come from projection beam bounced off organ gives pulsating color. Blues, at frequencies to 
faces of mirrors mounted in front of speaker, System, 250 Hz; reds, to 1,500; green, above 1,500. Eico's 
in kit form, is $22.50 from Edmund Scientific Co. model 3440 kit is $49.95; assembled organ, $79.95. 
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A popular technique is the projection 
of high-intensity white light through 
color-generating elements, with a slide 
projector as the light source. For color: 
color wheels, color-pattern slides, kaleido- 
scopic lenses, polarized sheets. 

Music and sound synchronized with the 
light add another dimension to a show. 
Bounce a projector’s light beam off re- 
flectors on a rubber sheet in front of the 
speaker, and pulsating patterns leap and 
dance in rhythm with the music. 

More sophisticated still is the color 
organ. Colored lamps flash, activated by 
different parts of the sound spectrum 
(in general: red, low notes; green, mid- 
scale, blue, high—excited by signals be- 


ing sent through filters and amplifiers). 

One of the most dramatic systems is 
the wet show. Color dyes are dropped 
into a clear-glass bow] of water in an over- 
head projector. There’s also the ever- 
popular strobe light (see simulator, left). 
High-intensity repetitive flashes: give the 
eerie stop-motion effect, adding even 
more far-out character to a show. 


[Makers of equipment: Clairtone, Syosset, 
N.Y. 11791; Colorsound, 2 Charles St., NYC 
10014; CoSco Research, Colo. Springs 80907; 
Edmund Scientific Co., Barrington, NJ. 
08007; Eico Electronics, 283 Malta, Brook- 
lyn, N.Y. 11101; Electronic Products, Den- 
ver 80223; Olympic Radio, 34-01 38 Ave., 
Long Island City, N.Y. 11101.] 


Shop Talk 


By ROBERT P. STEVENSON 


Rust inhibitor for guns should have good shop uses, too 

Several weeks ago I received samples of a new rust-inhibiting product 
with the suggestion that I test them. The test equipment: two small 
plastic bags from the kitchen, into each of which I placed a few finishing 
nails and a water-soaked wad of cotton; a 34-inch tan wafer of rust 
inhibitor in one bag, none in the other. Rust began to form almost 
immediately on the unprotected nails. 'Those in the bag with the 
inhibitor still are quite shiny as I write this nearly a week later. 

'The product, Rustgard, is being introduced by Realist, Inc., of Meno- 
monee Falls, Wis. 53051, manufacturer of telescopic sighting equipment. 
It's promoted for protecting firearms and sporting equipment that you 
store within a case. But you might also use it for precision shop tools. 
Directions call for putting a wafer within the closed container. It gives 
off a protective chemical vapor. Government and industry have been 
using the material for several years. Sporting-goods and hardware 
stores have Rustgard. Two two-inch wafers cost $1; a kit of two two- 
inch wafers and ten 34-inch wafers is priced at $1.89. 


Products that ease the task of maintaining a home 


Nylon repair couplers and menders are now available for !5- and 
54-inch vinyl garden hose. For prices write Bloomco, 2020 N.E. 44 Ave., 
Box 13040, Portland, Ore. 97213 .. . Franklin Glue Co. has introduced 
a spackling compound, a smooth vinyl paste that you use directly from 
the can without mixing. Write Franklin Glue, Packaged Products Div., 
2020 Bruck St., Columbus, Ohio 43207 . .. Arrow Fastener Co. has two 
attachments for their staplers you should know about. Both slip over 
the front of the gun as you see in the accompanying illustrations. One 
has two prongs that slip into window screening and hold it taut as you 
tack. Another holds and positions electric wire for fastening. 


Why not cover an ugly brick fireplace with a wood mantel? 


Good ideas never die. I was reminded of this once again in leafing 
through a folder showing ponderosa pine mantels in Colonial and mod- 
ern designs. Some years ago the house in which I lived had an un- 
appealing brick fireplace. The brick structure projected from the wall 
perhaps eight inches and was topped by a wood plank mantel—the 
same sort you find in many older homes. After salvaging a handsome 
carved wood mantel from a home being razed in the neighborhood, I 
pried off the original plank mantel, chiseled away some of the bricks, 
and slipped the salvaged mantel over what remained, filling in with 
wood on the sides and top to bring the mantel face back against the 
bricks around the fireplace opening. A line of bricks remained showing. 
The result was excellent. The leaflet that I picked up at a local lumber- 
yard showed new mantels designed for exactly the same slipover use. 


Want to set up your own business? Here's a sharp idea 


Everyone has something that needs sharpening— knives, tools, mowers, 
etc. That’s the clue to the success of Mr. Sharp Sharpening Centers 
now being established across the U.S. For information about a franchise, 
write to Mr. Sharp, 722 Porter St., Lansing, Mich. 48905. 


TO REMOVE SECTION for loose-leaf binding, open magazine wide 
at this page, rest it on table, run your thumb firmly along center fold. 


Then pull out the sheets gently, one at a time. 
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Widest Choice Ever # 
in Travel Vehicles 


By AL LEES 


Ts year's motto: “One for the road." The summer of '69 
will be known as the time family camping really got roll- 
ing. For the next few months we'll become a nation of tur- 
tles—farnilies on the move, with our homes on our backs. 
The trend has been rising like a fever chart, and this year 
the family that doesn't take to the woods on wheels will be 
distinctly out-of-it, statistically as well as psychologically. 
The U.S. Bureau of Oudoor Recreation expects a 78-percent 
increase over last year, for a staggering total of 117 million 
camping trips. Looking further ahead, the Recreational 
Vehicle Institute (RVD predicts 714 million RVs on U.S. 
highways by 1980. 

The RV industry stands ready with the most impressive 
range of camping rigs ever unveiled. In the first 10 pages 
of this section, we sample the excitement with photos of 
(and facts on) a few dozen of the hundreds of rigs available. 
Our selection is arbitrary, based on what caught our eye at 
the vast annual RVI show in Louisville—and on a wish to 
bring some order out of a chaotic industry that can only 
bewilder the novice camper eager to buy or rent the best 
rig for his family's needs. 

In our opinion, the vehicles shown in these pages repre- 
sent the newest and best of the '69 lines. The models at 
right typify the four major RV categories. For a look 

[Continued on page 192] 
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Truck Camper $3,660; Holiday Rambler 
Tent Trailer $1, 325; Skamper 
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Five lengths, 17 to 27 feet, give 
Winnebago widest range. New floor 
plan of 24-footer has full rear bath. 
$9,605, Forest City, lowa 50436. 


What happens when a boat builder enters the RV field? Glastron's 
fiberglass-sandwich motor home, shown in cutaway. By day a luxury 
kitchen/lounge, it sleeps six. $10,500, Glastron, Austin, Tex. 78702. 


All-new exterior of 23-foot El Dorado (below) features baked wood- 
grain aluminum, Interior has 6!5-foot head room. Choice of Dodge, 
Ford, or Chevy chassis, $10,000. Honorbuilt, Hamilton, Ohio 45011. 


Rigid or raisable roof? Take your pick of Ford van an Econoline for head room; $4,822 at Ford dealers, 
conversions that sleep up to five (three in canvas- Travel Wagon dinette becomes double bed; $1,495 


sling bunks). Minihome (left) puts fiberglass top on 


+ van, Travel Equipment, Elkhart, Ind. 46514. 
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Self-powered RVs, built directly on an 
auto chassis, split into two types: those 
created by converting an existing van for 
livability (including an increase in head 
room), and those built from scratch on a 
bare chassis supplied by an automotive 
manufacturer. They range in length from 
the VW van up to 30-foot self-containeds 
mounted on a bus chassis. Since they in- 
clude a motor vehicle, they tend to be the 


New little brother of the 27-foot Dodge Motor Home 
is 21-foot 210. Fiberglass body, twin or double beds; 
galley is behind driver. $10,995 from Dodge dealers. 


Rigid acrylic top for Chevy Sportvan is new conver- 
sion by firm known for lift tops. Choice of floor 
plans, from $1,375. Turtle Top, Goshen, Ind. 46526. 
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CAMPING ON WHEELS 


most expensive of all RVs (from under 
$5,000 to $20,000), yet most van types 
cost less than top-of-line trailers. Though 
they account for less than 10 percent of 
RV sales, motor homes are the fastest- 
growing category. They’re the most-ex- 
pensive to rent—from $100 to $250 per 
week, plus mileage. Chief appeals: single 
license and insurance—and full access to 
facilities while you're in motion. 
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Latest family of Dodge-chassis self-containeds offers 
three floor plans: 21-foot, $9,550; 23-foot, $9,495; 
25-foot, $10,395. Explorer, Costa Mesa, Calif. 


Compact and cozy describes all van interiors. This is 
Minihome (exterior, far left). Dinette/lounge/bed 
tucks between swivel front seats and rear kitchen. 
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Camping knows no season in 
self-contained trailers such as 
Sunset's 17-footer—one of two 
models kept to seven-foot 
height for parking in two-car 
garage. Six lengths: 15 to 2314 
feet. Water supply, 12-volt 
lighting, toilet, gas furnace 
(options on some models) per- 
mit wilderness camping. Sunset 
Traveler, Falls City, Neb. 68355. 


One of the glamour lines, Airstream now offers first 
change in 10 years in its monocoque shell. Rounded 
body of aircraft aluminum needs only light bracing 


to define shape, makes trailers lightest per cubic 
foot. Shown is 27-foot Overlander Twin Deluxe Land 
Yacht, $6,085; plan is one of 14 in seven lengths. 


Compartmentalized living is boast 
of larger units (here, same 27- 
footer as in cutaway). Interior skin 
is vinyl-laminated aluminum, ap- 
plied over fiberglass insulation. 
Airstream, Cerritos, Calif. 90701. 


Benton Harbor, Mich. 49022. 


Molded bathroom with hand shower 
is luxury note that's standard on 
all Avion units, 22 to 31 feet long. 
Note curtain and wall-vinyl match; 
tub-wall heat duct. Avion Coach, 
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Eye-level oven, gas/electric refrig- 
erator, and double sink are stan- 
dard in Swiss Chalets, which range 
up to 28 feet long; 22-footer's 
front corner kitchen is one shown. 
Swiss Colony, Elkhart, Ind. 46514. 
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Imported 15-footer designed for use with small cars Tandem axle is best for over-20-footers like this 
is half the weight of comparable U.S. trailer. Sprite Royal Rogue. U-dinette helps it sleep up to eight, 

Alpine: $1,703. Caravans, 2700 Broening, Baltimore. ^ with privacy door. $3,425. Ace, Alfred, Maine 04002. 
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Travel Trailers 


This is the industry term for what we 
grew up calling house trailers—compactly 
furnished cabins for towing behind a con- 
ventional car. They were the original 
form of RV and are still the most popular, 
accounting for over 40 percent of sales. 
They offer the widest choice of brands, 
models, and floor plans, range in overall 
length from snug 12-foot weekenders to 
luxurious, self-contained 35-footers, and 
in price from $700 to $10,000. Rentals 
average $45 to $100 a week. 

Their appeals: instant make-ready at 
camp, and unit stays behind to hold your 
site while you explore with your car. 
If zoning allows, you can use it at home if | res AN fies E ee 
as a guest cottage. (Don't confuse with Divider curtain splits 21-foot Easterly into two bed- 
mobile homes—which aren't for travel.) rooms. Galley runs from head (right) to rear sliding 

glass door. $2,475. Trade Winds, Manawa, Wis. 


Swing-down bunk leaves head room for front dinette Angled “ceilings” over lounges are swing-down 
in these 19- to 23-footers (priced $2,895 up). Other bunks in spacious 25-footer ($4,287) with wide- 
models to 30 feet. Travelmaster, Elkhart, Ind. 46514. track axles. Trailblazer, Fort Worth, Tex. 76111. 
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Camper for glamour pickups—El Camino (above) or 
Ford Ranchero—is molded fiberglass. Idlewild 
sleeps four. $2,350. Hopkins Mfg., Milan, Ill. 61264. 
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Truck Campers 


Also called piggybacks or camper 
coaches, these were once the ugly duck- 
lings of the industry, bought by men who 
owned a pickup for their daily work, and 
wanted rugged facilities for hunting trips. 
No longer. Truck campers now account 
for a third of RV sales and come in many 
types, from canopies that provide only 
sleeping-bag shelter to self-contained 
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Pleasure follows business when 20-foot camper re- 


places stake or van body on heavy-duty truck. Trend 
Wagon: $10,464. Diamond Reo, Lansing, Mich. 


It's legal to ride in campers, but some families pre- 
fer pickup with rear seat. Cab-over Skylounge exten- 
sion: six feet. $3,350. Del Rey, Elkhart, Ind. 46514. 


Jeep Universal becomes RV with eight-foot hybrid 


camper that adds an axle. Easily detached at camp- 
site for rough-road exploring. Kaiser, Toledo 43601. 


chassis-mounts that are permanently in- 
stalled with a walk-through to the cab 
(priced to include the truck). Between 
these: slide-in units you jack up and drive 
out from under, to use the truck for haul- 
ing or as a second car. These may extend 
over the cab and to the rear (for convert- 
ibles, see later pages) , cost $1,000 to over 
$4,000, or rent with or without a truck. 


Camper outgrows pickup and trails on own tandem 
axle from bed-mounted hitch. Hy-Lander 24-footer is 
self-contained. $5,820. Hyland Mfg., Carlisle, lowa. 


Lightweight 11-foot slide-in is streamlined like 
Avion's trailers. Choice of two rear-door floor plans. 
$4,326. Avion Coach, Benton Harbor, Mich. 49022. 


Self-contained 11-footer has front 
corner kitchen with double stainless- 
steel sink, hooded three-burner 
range, gas/electric refrigerator, full 
bath, dinette that converts to sec- 
ond double bed, aluminum-frame 
construction. $3,660 from Holiday 
Rambler, Wakarusa, Ind. 46573. 


Rigid Back "di for spare c | or mioteicycle i is Teatur 
of El Dorado 15-foot chassis-mount; $8-10,000 de- 
pending on truck. Honorbuilt, Hamilton, Ohio 45011. 


Fold-down patio protects sliding safety-glass door 
on 13-foot Monterey self-contained house car; sleeps 
six. $7,995. Open Road, Redondo Beach, Cal. 90278. 


Arched root of 11 -foot Starlighter gives extra a hod | 
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room for cab-over bunk; angled rear gives elbow 
room in bath. $2,999. Starcraft, Goshen, Ind. 46526. 


Goldline on a Chevy? It's a twin to Ford's Cycolac 
camper, but Skipper is sold by Dreamer dealers for 


$2,069 up. Travel Industries, Oswego, Kans. 67356. 
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CAMPING ON WHEELS 

Also called camping trailers or tent 
campers, they're the trim, boxy units you 
see on the road that transform into living 
units at the campsite by merely spreading 
their wings. They used to be the cheapest 
RVs, but '69s offer so many accessories 
(kitchens, baths) that the tops of most 
lines overlap the bottom prices for travel 


i pet 


campsite, hydraulic lift raises top for six-foot-four 
head room. Floor plan of 16-foot Voyager (left) con- 


Two in-betweens tow like tent trailers, grow into travel trailers 


Folding Rolite stands even lower on road (far left), automatically pops | 
up solid walls for year-round comfort. Wall-mounted refrigerator (right) | 
completes deluxe kitchen, this year. Dinette converts to one of two 
double beds. Jalousie side windows. Models range from two new 13- 
footers up to 21-footer, $1,495-$4,295. Rolite, Grantsburg, Wis. 54840. 
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Telescoping Hi-Lo is only inches taller than car. At 


Tent Trailers 
trailers and truck campers—$300 to 
$2,600. Rentals are often under $30 a 
week. Their appeals: ease of towing with 
a standard car, even with a light boat 
on the roof; maneuverability to off-road 
campsites; easy storage in family garages. 
They account for over 20 percent of RV 
sales. More photos on page 192. 


verts to two private bedrooms; $2,095. Toilet- 
shower of 20-foot Bon Voyage (right) telescopes, 
too; $2,695. Snyder Trailer, Butler, Ohio 44822. 
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Deluxe models pack full conveniences between two wing 
beds. This one's $1,325 as 13-footer, $1,525 as 15. Op- 
tional plan has two dinettes. Skamper, Bristol, Ind. 46507. 


Kwikitchen slides out on track for meals while unit is — Eye-level cabinets, stall shower are innovations of 
folded for towing. At campsite, use it indoors or out, On 20-foot Galaxy Executive. $2,595. Eight cheaper 
two of 13 models. Wheel Camper, Centreville, Mich. 49032. models to $1,045. Starcraft, Goshen, Ind. 46526. 


Wider range of Nimrods includes new Camelot De- — try-.cooking console stows under three-seater couch, 
luxe, near center of five-model scale at $1,599. Pan- sets up outdoors. Ward Mfg., Hamilton, Ohio 45011. 
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Convertible 
Campers 


Drivers who want greater non- 
sway stability than most pickup 
campers provide have a choice 
now of “drop-tops” — units that 
ride low, then raise their roofs for 
head room at the campsite. Col- 
lapsible walls come in three types, 
shown here and on a following 
page: retracting (rigid hinged 
panels) , folding (canvas inserts) , 
4 a | > and telescoping (larger top sec- 
Fiberglass — pops up pe instant campsite setup of Cavalier tion drops over smaller cabin). 


Companion. Strip of translucent vinyl under eaves admits light. There’s some loss of storage in all. 
UMS, e 31,4 442. = TEE Greensburg, Kans. 87054. 
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peumm type has double bed at front, two — Retracta-Wall is truck version of apia trailer. Rigid walls 


closets at rear. On-road height, only seven hinge up at button touch for seven-foot head room. $1,895 
feet. $1,275. Skamper, Bristol, Ind. 46507. (toilet, refrigerator extra). Rolite, Grantsburg, Wis. 54840. 


You don’t even need a special vehicle to camp on 

— wheels. New tent rigs that blossom out from a small 
Pig ygyback pack atop a station wagon—or sedan—offer overnight 
facilities. They set up faster than conventional tents 

Te nts and are handier to fold for travel. Some, like self-sup- 
| porting tension structure below (left), unsnap from 
car so you can drive off or tote the unit where the 

car can't go. None add to driving chore or gas costs. 


Fiberglass ribs of Moss Bubble tent fan out Penthouse sleeping for four plus shower/toilet, stove-sink 
as hub pulls from tube on wagon. Firestone, table, and benches—all are in cartop unit. 190 pounds. $300. 
1200 Firestone Pkwy., Akron, Ohio 44317. . Camp'otel, 2822 W. Lancaster, Fort Worth, Texas 76107. 


Take away 
the old-style carburetor 
andthe primer 

and what have you got? 


This new Sears Craftsman: 
Most eager-to-start mower 
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One pull, maybe half a pull, 
gets the new Craftsman 
StrongMowers cutting. It took 
a completely different kind of 
engine to make them so eager. 

Instead of the old-style car- 
buretor, there's a no-adjust 
fuel system. No priming. 
Nothing to fiddle with or 
goof-up. And an automatic 
compression release , 
ends the tug of war 
between you and the 
Starter cord. 

Easy, sure starts aren't 
all the new Craftsman 
StrongMowers give 


that ever manicured a lawn. 


pam 


you. There's enough power 
to give the toughest grass a 
neat, smooth look. A magne- 
sium housing that's a third 
lighter than aluminum. An 
extra blade that keeps the 
housing clean. 
You can get a 20-inch push- 
type Craftsman StrongMower 
at Sears. Or a 22-inch 
Self-Propelled Strong- 
Mower. Both come 
complete with grass 
catcher. We also have 
other rotaries from 
2/5 hp on up. Buy 
any of them for No 


No adjusting [or fiddling. 


Just one pull, and f you're mowing. 


The quicker the mowing gets going, the quicker it's over. So get the Craftsman StrongMower push rotary. Ask for Sears Model No. 9155. 


Money Down on Sears Easy 
Payment Plan. 

Sears, Roebuck and Co. 
guarantees* the Craftsman 
StrongMowers from their 
parts to their performance. 
Good reason right there to 
get started to Sears. 


*Craftsman Mowers are guaranteed for 
one full year from date of sale. If repairs 
Or repair parts are required for proper 
performance, they will be furnished at no 
cost. Normal maintenance tuneups, blade 
sharpening, cleaning, and failures which 
are a result of abuse are not included in 
this coverage. 


Clamped to trunk lid, folded 
tent gives full rear view and 
access to trunk. It sets up in 
a minute to provide 48"-wide 
bed and dressing room for 
two, peephole to watch kids 
in car. $150; Jiffy Camp, 1115 
Twiggs, Tampa, Fla. 33602. 


More Piggybacks and 
Telescoping Campers 


Cab-over telescopic cranks up to provide double Tailgate closure on Model 8118 Pop-Tent adds 
bed, dinette, galley. For El Camino, Ranchero, dressing room to station wagon. Self-supporting. 
standard pickups, from $1,795. Siesta, Goshen, Ind. About $125. Thermos, Nowich, Conn. 06360. 


Seven-foot head room is boast 
of new Hi-Lo shown in cutaway, 
and lowered for travel, below. 
Not shown: overhead cabinets, 
swing-down double bunk over 
convertible dinette (sleeps four 
adults), 12/110-volt system, 
power lift. Fits all 34-ton wide- 
bed trucks, weighs 2,300 
pounds. Permanent jacks (op- 
tion) remove unit. $2,295; 
Snyder, Butler, Ohio 44822. 


combinatio n of-its kind 


i 


Call it a car, call it a truck... just call it great! 
It's the first short wheelbase 4-wheel drive runabout 
with full power, full track, full width. 


Blazer takes you into wild road- 
less places with more power 
and wider tread than others of 
the breed. Yet Blazer is always 
on its good behavior for com- 
fort and ride. Order open top 
or removable hardtop, Six or 
V8, 3- or 4-speed manual or 
automatic transmission. There's 
nothing like Blazer. So visit your 
Chevrolet dealer's soon. . . . 
Chevrolet Division of General 
Motors, Detroit, Michigan. 


CHEVROLET 


SPORTS-RECREATION 
DEPARTMENT 


Hules of the Hoad 
„And Campsite Tips 


By V. LEE OERTLE new ones are being constructed. So the 
worst possible place to seek out a site 
after dark is the roadside campground. 

nce you’ve chosen your RV (recrea- Instead, carry a good campground guide 
tional vehicle), you'll want to plan (see list) and use it to spot out-of-the- 
your trip. It's wise to have realistic at- way camps some distance from the high- 
titudes toward campsite availability and way. Five miles can make a difference. 
the few restrictions various states impose. Campground chains like KOA (Kamp- 
Campgrounds are filling faster than Continued 


STATE-BY-STATE REGULATIONS FÜR RVs 


70, divided, [= | ene Yes (if clear | Reflector flares, adequate hitch 
60, other _ of roadway). LAST m 


(— 50 — [ 8  iz,& | Yes | Reflector flares 


As posted € [ Me Yes (if clear | Reflector flares 
of roadway) 
|^ 50 [| 8 | 13,6" | Where posted | Safety chains, flares 


13, 6" Only in Safety chains, flares, external side 
emergency mirrors, adequate hitch 


As posted. HE IE soll RT Safety chains (trucks: flares, red flags) 


As posted 2.5" 13’, 6" | Safety chains, wheel chocks, reflector. 
| | flares, adequate hitch 
As posted 13%, 6° No (except in | Flares, safety chains, adequate hitch, 
| picnic areas) wheel chocks 


As posted rp p n | Safety chain, adequate hitch 
Safety chain, external mirrors, flares 
L— e er — | Fire extinguishers, flares, reflectors 


Only in Safety chain, flares, wheel chocks 
emergency 


Safety chains, flares 


Yes, unless 
otherwise posted 


13’. 6” 


55, or as 13’, 6” Flares, safety chains, adequate hitch 
_ posted __ otherwise posted 
ow ie 


ae an Drawbar, safety chain, flares 


AME "WEE 

otherwise posted 
—— 80 |a | ire | Yes [Info.notavailable 
MNE —1 * Lee —& — Adequate hitch, flares 
| 45. 8” | 13.6" | No .JBrakes. safety chain 
ee Safety chain, flares, fire extinguisher 
| Safety chain, wheel chocks 


13.6 a Where posted | Safety chain, flares 
t on freeways | — 


mE es MER E Where posted | Flares; yellow, red, or orange flags 
S -20 off roadway | Adequate hitch, safety chain 
| 65 — | 8' [| 13.6" | Where posted | No law 


—$—H- Where posted | Breakaway-type brakes on trailers 
that exceed 3.000 Ib. pe i 
| 50 | 8& | 1356" | Yes _| Info. not available 
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pocketproof ~ 


e 


2258. 


Pockets, unfortunate- 
ly, just aren't the clean- 
est places around. 

But pockets are the 
places where most 22 
cartridges spend their 
lives—from the time 

they’re dumped out of the box till 
the time they're fired, 

So, in addition to being waterproof, 
dirtproof, mudproof, rustproof, fool- 
proof and misfireproof, good 22's also 
have to be pocketproof. 

Well, Remington/ Peters 22's are. 

That's why we call our high-speed 
rimfire cartridges the “clean 22's". We 
don’t just make them clean; we make 


Kem ington, GP PETERS , 


One reason to stick 4 
to Remington/ Peters"golden" 22's £29 


"Kleanbore'' is Reg. U. 5. Pat. Off. and golden” is a trademark of Remington Arms 
Company, Inc., Bridgeport. Conn. 06602. In Canada: Remington Arms of Canada Limited. 


— dirt doesn't. ^ ax P T 
M! 
: i r e E, 


them to fire clean. (With our patented 
“Kleanbore” priming.) And to stay that 
way until they're fired. 

Every Remington / Peters" golden" 22 
we make is individually polished and 
coated with a special, non-sticky, grease- 
less lubricant. 

That way, we make sure they'll come 
out of your pocket just as clean as they 
went in. And all the dirt, and lint, and 
bits of leaves, and old chewing-gum 
wrappers will stay behind. 

After all, the action of your rifle 1s no 
place for dirt, and lint, and bits of leaves, 
and old chewing-gum wrappers. 

But it's a great place for Remington/ 
Peters 22's. Try a pocketful and see. 
= p 
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Lu WT ‘STATE BEDULATIUNS. TUR "e Sonet] 


hr PREP "m ULIS A z E | "s if af Si MTE a it 1 xu. le ide? " ee 
_Nevai a~ T "As mm Sheut AS TEUN "Where Toded EN TUUM xen hitch 


PU ig] — 45 | 
ZNEWdJersey | O 50 | 
- New TNI As FAT 


| 8' | 13,6" | No Safety chain 

| 8 | 13,6" | No | Adequate hitch 

8,6” | 13,6” | Yes ___| Reflectors 
Ne —] 


Flares, safety chains 


lo. Carolina — | B^ | we Adequate hitch a 
L5 f eee NU NU [19-6 [no Trailer brakes, safety chains, flares 
thio | As posted (Ohio | 8 Flags, safety chains, flares 

xs ees TET Turnpike 55) | - = 
)klahoma | oo |] 8 | IX B" | | Adequate hitch, safety chain, flares 


8’ 13’, 6" Where audi No clamp-on hitches for vehicles 
| over 5,000 pounds, safety chains 
Kl oa | Only on inter- | Adequate hitch, flares, fire 
state highways 


RES extinguisher 
| n] As posted 


As posted 


Wheel chocks, safety chain 
barolina —- — 3 | & [€ | NM Adequate hitch 

EXT O —————— 3 1—»— Safety chains, flares 
Geet — 605 Bj 9 , I6 | Yes | Safety chain _ 
f m . | Red flags, flares, adequate hitch - 
Wheel chocks, flags, flares, safety 
chain, adequate hitch 


Sr 50, or as 13^ 6” Adequate hitch, fire extinguisher, 
ced _ posted | safety chain, flares” 


0 ea LI Em Flares, fire extinguisher 
[ asosa | 8 | 13,8 | Yes — | Safety chain 


c» 40, or as 12" 5^ Yes None specified 
j posted 


55 — [ 8 ]| 13.6" | No | Safety chain, adequate hitch 
D o EN NN FRU Where posted | F _ 


Note: State reciprocity agreements generally protect the traveler against purely legalistic differences in equipment. 
If your RV is legally registered in your home state, most states will allow you to pass through without penalty even 
though they have different requirements. All states, ‘however, have the right to cite travelers for unsafe equipment. To 
avoid difficulty when towing a trailer, always use a safety chain even though your own state may not require one. 
If towing a trailer, use a strong frame-mounted hitch—bumper hitches are only satisfactory for light tent trailers. 
Regardless of towing speeds given here, always obey posted limits. This information was up-to-date at press time. 


*Night-time limits usually 10 m.p.h. less. **12’, 6" in Clear Creek Canyon. 


grounds of America) are spreading coast 
to coast, and are tied into network reser- 
vation plans. You can leapfrog your res- 
ervations clear across the country using 
these systems. It's a great idea. Write to 
several of the campground chains and re- 
quest their list of locations. You'll prob- 
ably find that your route falls very close 
to many of them. Careful advance plan- 
ning will insure a clean, well-equipped 
private campground every night of your 
vacation. 

Bear in mind, too, that over 80 percent 
of private forest-industry land is open to 
campers—some 54 million acres, and 88,- 
000 miles of company roads. In most 
cases facilities are meager, but that is of 
minor concern to anyone with a self- 
contained rig. 

Non-campground sites. Now and then 
your luck might run out. Try a farm- 
house. Most farmers will let you park 
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somewhere on their property if you ask 


permission first. In small towns call the 
local church of your faith. Most of them 
will let you park on church property over- 
night (or will invite you to a private 
parking area). Fraternal groups often 
extend the same privilege to members. 
All-night gas stations will usually let 
you park behind the building, but don't 
demand “hookups.” Some rural com- 
munities allow weary travelers to use 
city parks or fairgrounds when all camp- 
ing facilities are filled. 

Overnight parking along highways. Over 
a dozen states do not allow overnight 
parking along public roads. Even in 
states where the law does not specifical- 
ly prohibit overnight parking, it is open 
to local interpretation. States that pro- 
hibit overnight camping generally say it 
is permissible “only where posted" or 
"only in emergency." Depending on the 


Continued 
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Write Starcraft Company, Dept. 9-PS5, Goshen, Indiana 46536 for a free catalog 


CAMPGROUND GUIDES AND ASSOCIATIONS 


The following publications list campgrounds . TrailerTripsCoast-to-Coast; Trailering to Aalska 
throughout the United States, Canada, and  Trail-R-Club of America, Box 1376, Beverly 


Mexico. Write the publisher for prices. Hills, Calif. 90213. 

American Campground Directory Western Highways Trailer Guide 

2929 Adams St., Topeka, Kans. 66605. Trailer Life Publishing Co., 10148 Riverside 
Camping Maps, U.S.A. Dr., N. Hollywood, Calif. 91602. 

Box 2034, Palos Verdes Peninsula, Calif. 90274. | Woodall's Travel Camping the Four Seasons; 
Family Camping Vacation Guide Trailering Parks and Campgrounds 
Agnew-Erving Publications, 34 E. Putnam Ave., Woodall Publishing Co., 500 Hyacinth PI., 
Greenwich, Conn. 06830. Highland Park, Ill. 60035. 

Rand McNally Travel Trailer Guide The following national campground associ- 
Barcam Publishing Co., Box F, Palos Verdes ations will supply a free list of member camps: 
Peninsula, Calif. 90274. Family Camping Federation, Bradford Woods, 
Sanitary Station Guide Martinsville, Ind. 46151. 

Trailer-Camper Guide, 10148 Riverside Dr., National Campground Owners Assn., 34 E. 
N. Hollywood, Calif. 91602. Putnam Ave., Greenwich, Conn. 06830. 


officer on duty, an “emergency” could be to 100 feet or more off the highway. 
classified as a sleepy driver, lack of local @ Never erect a tent awning or set out 
campsites, bad weather, mechanical camping gear for a one-night stand along 
breakdown, and so on. (In 20 years of highways. It attracts attention and is 
vehicle camping I've only been forced to sure to get you rousted. 

move from an off-highway site once.) e Never block a farmer's roadway, al- 
You will help your situation and favor- ley, or access route. 

ably impress the state police by observing e Make sure that you aren't park- 


these rules: ing in a truck-escape route.  Califor- 
e Never park on the shoulder of a nia, for example, has some of these ( well- 
roadway or close to busy lanes. Pull 50 [Continued on page 190] 


CANADIAN CAMPSITES 


Our northern neighbor offers vast camping 
facilities, coast to coast. Specific information 
is best obtained from federal and provincial 
travel offices, listed below. To expedite your 
inquiry, print “PS” to the left of the address. 


eid. otera Ea eas em 


e Canadian Government Travel Bureau ® Nova Scotia Travel Bureau 
150 Kent St. Box 130 
Ottawa 4, Ontario. Halifax, Nova Scotia. 
8b Alberta Government Travel Bureau e Ontario Government 
1629 Centennial Bldg. Dept. of Tourism and Information 
Edmonton, Alberta. 185 Bloor St. E. 
e British Columbia Toronto 5, Ontario. 


Dept. of Travel Industry 
Parliament Buildings 
Victoria, British Columbia. 
€ Department of Tourism & Recreation 
Norquay Building 
Winnipeg 1, Manitoba. 
e New Brunswick Travel Bureau 
Box 1030 
Fredericton, New Brunswick. 
e Dept. of Tourist Development 
Confederation Building 
St. John's, Newfoundland. 
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e Prince Edward Island 
Dept. of Tourist Development 
Provincial Administrative Bldg. 
Charlottetown, P. E. |. 

e Province of Quebec 
Dept. of Tourism, Fish & Game 
930 Chemin Ste.-Foy 
Quebec City, Quebec. 

e Tourist Development Branch 
Dept. of Industry and Commerce 
Saskatchewan Power Building 
Regina, Saskatchewan. 
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e World Championship at s 
wasn't about to take chances on his 


This Ford-powered Lotus 
isthe1968 World Champion of 
Formula I Grand Prix racing. 

It had to beat names like 
Ferrari, BRM, and Honda. 

Never did spark plugs 
have to perform in a more 
competitive situation. What 
kind were they? They were 


Autolite plugs. Like the ones 
you can buy for your car. 
Autolite spark plugs can 
stand up to the pressure of 
competition. They have a spe- 
cial zero leakage design that 
will prevent compression loss 


-— - 
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under all operating conditions. 

Why Autolite plugs in a 
World Championship car? Be- 
cause there are no finer. Use 
them in your car. They're built 
to go the distance. 


ES 


ER ns o 
Quickly connected to an engine intake manifold, 
Saginaw Steering's Instantaire pump gives up to 32 
pounds of air for water tanks (above), air mat- 
tresses, and flat tires. Available at Pontiac dealers. 


DEN 
TEL 


Pressure gauge, read- 
ing to 100 pounds, is 
built into the handle 
of Progressive Dynam- 
ics flush-mounting 
pressure pump, right. 


Electric pump (right) or a small compressor (left) 
can give you water pressure throughout your rig. 
Both of the 12-volt units run only when needed. 


CAMPING ON WHEELS 


M 
the Comforts 


of Home on 
Wheels 


By E. F. LINDSLEY/Outdoor Equipment Editor 


whatever recreational vehicle you 

EB choose, you'll find many options in 

utilities, and your choices will determine 

what home comforts you carry along on 
camping trips. 

The electrical system deserves first at- 
tention. It must be adaquate to handle the 
loads your appliances will put on it, and 
you must make sure it presents no hazards 
of shock or fire. 

Recreational-vehicle electrical systems 
now available are: 

e Plug-in for 115-volt commercial 
campsites. 

@ Plug-in for 115 volts, plus a 12-volt 
system for battery power. 

e Special battery-powered 
only. 

e Inverter to feed 12-volt equipment 
from a 115-volt input. 

€ Converter to feed 115-volt equipment 
from a 12-volt input. 

€ Portable generator for 115/230 volts. 

For practical use of conventional 115- 
volt appliances, you need at least a 50-amp 
input service. This demands a heavy plug- 
in lead of No. 6 or No. 8 stranded wire, a 
weatherproof service entrance, and a fuse 
Continued 


lighting 
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Picture ge 


You don't buy a riding tractor everyday. And you 
don't want to replace it two, three years later. 

So picture yourself aboard the Ariens 7 h.p. Manorway. 
It does everything you'd expect — and more. 


FAIRWAY 


Cut grass, hitch up a yard cart, throw or 

plow snow. The Manorway moves at your discretion 
with six forward speeds — two in reverse. Recoil 
or electric starting. Separate clutch and brake 

and lively power take-off. When it comes to 
gardening, go at it with an Ariens Jet tiller to get 
the job done fast, better. 3 h.p. to 5 h.p. models 
to choose from plus the big, rugged Rocket VI. 
Ariens also makes a complete line of Emperor and 
Fairway riding mowers. The standards of the 
COMJPAN Y industry. Picture yourself owning an Ariens. 


655 W. RYAN STREET , | 
BRILLION. WIS. 54110 It's a cut above the rest. 


EC. 
ERE 


sicuri ree E ; " "A 
a: eco a d z h 16. e ona ie 
qui n am. Srey be ES a un 
Hr Nn J x n UE P: 


e C Ac ze 


Installed in your RV, the Cheater Tweeter sounds 
an alarm if a short or improper ground exists in 
either camper's or park's wiring. It’s especially 
handy with use of three-to-two-prong ''cheater"' plug. 


power converter reduces it to 12 volt to power your 
RV and charge its battery. Disconnected, it auto- 
matically switches camper back to battery power. 


Use your car battery for RV power? Connected to 
car's starter solenoid, the Power Guard (also Pro- 
gressive Dynamics) shuts off power to RV when bat- 
tery starts to drain, saving enough to start engine. 


How to suit electric power 
to your vehicle 


or circuit-breaker-type divider system in- 
side the vehicle. 

Keep safe. A vehicle is not automatically 
grounded. Any short in the wiring, re- 
versal of the neutral and hot leads at input 
source or elsewhere, or contact between 
wiring and the metal outer skin can pro- 
duce a lethal charge, insulated from the 
ground by the vehicle's tires. Touching 
such a vehicle while standing on damp 
ground can be fatal. 

Modern RV builders ground each ap- 
pliance. Check the grounding of dealer- 
or owner-installed equipment. Plug-in 
leads should have a polarized connection 
with a ground lead. But don't take a 
chance on the electrical skills of the camp 
operator. A separate ground connection to 
a ground stake is safer. 

Battery power. Self-containment on 12 
volts poses problems of battery capacity. 
The vehicle battery is the obvious source. 
But running it down and then finding that 
the vehicle won't start at a remote camp- 
site is no fun. So consider one of these 
possibilities: 

e An extra heavy-duty battery. 

€ An auxiliary battery mounted out- 
side the vehicle. 

è A charger or inverter/charger for re- 
charging. 

€ An automatic limiter or limiting con- 
verter to prevent exhausting the battery. 

@ Lights with internal batteries plus 
115-volt circuit. 

e Gas lighting and refrigeration. 

e Small engine-powered generator and 
charger. 

It's important to analyze the electrical 
system in relation to the water, refrigera- 
tion, and heating systems. Your decisions 
here can change your pattern of living. 

The water system. This can be pres- 
surized from a supply line at a campsite, 
but for water under pressure on a self-con- 
tained basis you must have a tank and a 
way of moving the water through the pipes 
to the outlet. | 

The simplest way is by air pressure in 
the tank. A hand pump will do but can be 
tedious. A pump such as the Instantaire 
(powered by car's manifold vacuum) is 
fine while your car's engine is kept run- 
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Turnpike to leisure home 
„At the touch oj a button 


Rolite Retracta-Wall is the solid wall trailer 
that combines the best features of camping 
trailers with the built-in luxury of fixed wall 
travel trailers. And for 1969 Rolite has added 
four new models, including a compact 12-footer 
for Sportsmen and a pick-up camper that ex- 
tends the height of the living area by 24" at 
the touch of a button. 

Each of Rolite's nine attractive models for 
'69 (from 12’ to 21’) provides the ultimate in 
comfort and convenience. Fully insulated, dust- 
proof and waterproof construction ensures the 
home comfort that women expect—is equally 
appealing to sportsmen seeking a year 'round 
portable hunting or fishing lodge. 

All models (except 12' Sportsman) set up and 
take down in two minutes—electrically—at the 
touch of a button! Interior appointments are 
rich—vinyl-covered 1l$" fibreglass-insulated 
walls, (6’4” headroom) two double beds, dinette, 
built-in 2 or 3-burner Olive stove— stainless steel 
sink unit, ice chest and 12/110 volt lighting. 

Sleeping for six, gas/electric refrigeration, air 


conditioning and commode are optional features 
avallable. 

Whether you already own a travel trailer, are 
thinking of stepping. up to something better—or 
are just starting out, get the Rolite Retracta- 
Wall facts. 


 ————— 
={e/ Begs TRAVEL TRAILERS 


ROLITE, Div. of Larson Industries, Inc. 
5000 Normandale Rd. « Mpls., Minn. 55436 


(612) 920-8050 


| now own a trailer 
| would like a Rolite demonstration. 


Please send catalog and name of my nearest Rolite dealer 
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Dometic electric/gas refrigerator is spe- 


cially designed for travel, with lock pin 
(top) that keeps jolts from opening door. 
When 115-volt power is available, unit is 
set for electric running. Without power, gas 
pilot is lit and gas takes over. Top com- 
partment is a freezer. About $295. 


Small Hydro-Flame gas heater (shown be- 
low) for RVs takes up little space and 
churns out up to 5,600 BTUs. Thermostat 
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Refrigerator runs on either 
gas or electricity 


ning. Both methods simplify wiring and save the battery. 

If you want water pressure on demand without pumping 
you must provide either a 12-volt pump to move the water 
or a small 12-volt compressor to pump up the tank. The 
pump operates on demand and the compressor senses tank 
pressure. Both are automatic. Since they run only briefly 
they are not too hard on the battery. 

Your heating system. You may or may not need electrical 
power for heat. If your RV is small enough for radiation 
and thermal conduction to distribute heat adequately, no 
power is required. If you have heating ducts or want forced 
circulation, a small blower motor with manual or thermo- 
static control will be needed. Even if your heater is non- 
electric, it is likely that you will have one or more 12-volt 
ventilating blowers for cooling and air freshening. 

Refrigeration. This may take electrical power. Combina- 
tion 115/12-volt refrigerators are available and actually 
draw only two amps per hour. 

This list of potential power uses could be extended, but 
note that nearly everything we consider normal for home 
use requires electrical power. Even the top-of-the-line toi- 
lets used on RVs require power for water circulation. 

Modern solid-state physics offers the inverter and con- 
verter to the RV user. With either, you select a basic 115- 
or 12-volt system and stick with it. A converter draws from 
the battery source and changes 12 volts DC to 115 volts AC. 
Thus, standard appliances may be used if common sense is 
employed. Automatic cutoffs will stop you short of ruining 
the battery by overdrawing. An inverter takes the 115 volts 
available at a formal camp and drops it to 12 volts DC. It 
also charges the battery at the same time. Thus, if you have 
a 12-volt vehicle system and want to stick to 12 volts in 
your equipment, you can roost in a campsite using line pow- 
er inverted to 12 volts and then go self-contained when the 
time arises. 

What about LPG? No greater single boon has made RVs 
practical for extended living than liquefied petroleum gas. 
This may be either butane or propane, or a mixture. At 
room temperature, both vaporize instantly. Butane tends 
to remain liquid at 32 degrees and below. Hence it's prac- 
tical in warmer areas but cannot be depended upon in cold- 
er regions. Propane continues to vaporize down to minus 
20 degrees. The heating value of both is impressive. Either 
can perform five basic jobs: cooking, lighting, heating, re- 
frigeration, and fueling an electric generator. 

Since LPG is stored under pressure much too high to use, 
and since high pressure would be dangerous in piping and 
appliances, a gas-pressure regulator at the tank outlet cuts 
the pressure. The same tank outlet contains a pressure fill- 
er connection and a relief valve. Excess pressure from 
elevated temperatures or overfiling will pop the valve. 
Common sense dictates pointing the valve away from the 
vehicle. A grass fire, for example, could heat the tank, 
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riding mower from Allis-Chalmers 


Fully automatic drive. 
No clutching! No need to 
stop before reversing! 


SCAMPER is an 
Allis-Chalmers trademark 


Spin around trees . . . whip along flower beds! The sprightly 
SCAMPER riding mower mows and goes anywhere. Edges right up 
close to minimize hand trimming. With the new automatic drive, 
you're really in command. Push the control stick forward and go! 
Pull it back and you're in reverse ...no clutching, no stopping. 
And wherever you mow, the big 36-inch mower "floats" to 
follow ground contours exactly . . . without scalping. Give 
the new SCAMPER riding mower a whirl soon at your 
Allis-Chalmers Outdoor Products Dealer. 
He's the man to see for SCAMPER riding 
mowers as well as lawn and garden 
tractors, walk-behind power mowers, 
tillers and snow throwers. 


Box 128, Lexington, South Carolina 29072 


Two carry-along toilets 
that you can install 


Electrical toilet is self-contained. Mono- 
gram's Monomatic needs no holding tank 


—water is re-used for 80 flushes. $200. 


Chemical toilet (Sanimatic) uses hand 
pump for flush, manual lever to open dis- 
charge valve for holding tank. Price: $99. 


cause a discharge, and ignite the discharge like a blowtorch. 

Normally, tanks and installation will be approved and 
safely installed if standard equipment is used. Aluminum 
tanks can cut tank weight on the hitch tongue by a bit less 
than half the weight of steel tanks. It's up to the user, how- 
ever, to be sure his LPG hookup stays safe. Points to 
watch: 

e Damage to tanks, regulators, and pigtails. 

€ Protection of lines against stones and ice underneath. 

® Protection against lines rubbing at wall or floor open- 
ings during travel vibration. 

@ Secure support of lines—every two to three feet. 

e Full venting and air supply for gas appliances. 

e Shutting off gas when supply seems ready to run out. 

e Using only appliances that shut down totally on fuel 
failure and have AGA (American Gas Assn.) approval. 

Two-tank hookups are common practice and offer 
changeover options. Some simply run out; you switch over 
manually. Others have warning devices that indicate fuel 
depletion. The best systems switch tanks automatically 
and raise a flag as a signal that you're on reserve. 

Toilets. Probably no single feature of camp life has 
"turned off" otherwise happy wives as much as toilets. 
Fortunately, modern methods of waste disposal are availa- 
ble. Even though economy may be essential in equipping 
the RV in all other aspects, toilet facilities are one place 
where extra dollars are well spent. 

Formal campsites normally provide a sewer connection. 
The self-contained unit must conserve water, since it's 
limited, and waste must be discharged into some form of 
holding tank. In its most primitive form, this may consist 
of no more than a camp “potty” with a plastic bag sus- 
pended. The camper must later dispose of the bag. Where 
this is impossible, the marine-type toilet with a manual or 
foot pump to flush through a trap door into the holding tank 
is quite common. 'The problem arises with the limited ca- 
pacity of the holding tank and the need for an acceptable: 
place to empty it. In areas such as California where recrea- 
tional vehicle traffic is high, some filling stations provide 
such facilities. To make the job easier, a special pump such 
as the Monopump by Monogram Industries attaches neatly 
to the tank for discharge into a toilet or sewer connection. 
Power is 12 volts from a vehicle connection. 

Taking a page from the airlines. Monogram, maker of air- 
line toilets, now offers electric toilets that flush a chemically 
treated water through the unit. The chemical and water 
(four gallons) are added either manually or through a pipe 
fill. The toilet serves as its own holding tank, and the water 
is re-used. If desired, a separate holding tank may be in- 
stalled below the unit as an auxiliary feature. You can then 
get several weeks of use with periodic recharging, but with- 
out emptying the holding tank. The price of the manually 
filled Monomatic is about $195 and that of the pipe-filled 
unit, complete with vacuum breaker, $220. Recharge chem- 
icals cost slightly less than a dollar a charge. 

On the road, safety centers on your hitch (where trailers 
are concerned) and brakes (for any RV). Follow your 
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Allstate protects you 
against loss 

from more home hazards 

than you can count- 


and for less money. 


Allstate Deluxe Homeowners Insurance bought just a few years ago. For 
is a package of protection against loss very little more, m can insure your 
from the countless hazards your home house to its replacement value with 
faces every day. Yet, Allstate costsless Allstate. 
than you'd pay with most other com- Find out how little it will cost to get 
panies for similar protection. increased coverage on your home. 
Is your homeunder-insured? Chances Talk to the ''good hands’’ people. 
are, inflation has increased its value 


beyond the limits of the insurance yu Yo re in good hands 


with Allstate T$ 


Hj 


Policy and savings described availablein most states. Standard ratesin Texas. 


Damage from aircraft 


Allstate Deluxe 
Homeowners 
Insurance 


Allstate Insurance Company, 
Northbrook, Illinois 


Smoke damage 
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Damage from vehicles 
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Fire on contents 
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it's easy to get into tight spots with Jonesy Trailer Walker. 


Press down handle and pivot on one pad (top drawing), then : 


lift handle, pivot on other pad. $12.95 without handle. 


RV dealer's recommendations here. 
Check the state-by-state regulations chart 
(earlier in this section), and bear in 
mind that trailers over 1,500 pounds re- 
quire separate brakes in most states. 


These can be hydraulic or electric, tied 
in with car brakes, with or without addi- 
tional hand control. There are also brakes 
powered by trailer inertia, or by break- 
away if the hitch fails. 
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Rules of the Road . .. and Campsite Tips 
[Continued from page 180] 


marked with large signs) to allow run- 
away trucks to get off the highway when 
brakes fail. 

@ Never dump waste water, garbage, 
or litter along the roadside. You'll get a 
citation, then an order to leave. 

@ Cooperate by showing your identity 
papers and driver’s license, if asked to do 
so, while parked along a highway after 
dark. 

e For your family's protection, lock 
doors after dark. Never leave small chil- 
dren alone in a parked vehicle. 

Sanitation. In state and national parks 
and monuments, and in most U. S. For- 
est Service campgrounds, it is illegal to 


dump drain water of any kind upon the 
ground. In some parks it is permissible 
to catch sink-drain water in an outside 
bucket, for discharge into park contain- 
ers. But in all parks the law (and com- 
mon decency) prohibits discharge of 
holding-tank sewage anywhere except in 
designated areas. 

Dumping sanitation-system waste along 
any county, state, or federal highway may 
bring stiff fines for violation of health ordi- 
nances. Seek out a “sanitary dumping 
station." Many parks now have them. It 
is illegal almost everywhere to dig a hole 
for the purpose of discharging holding- 
tank waste. 


FRANCHISE CAMPGROUND OPERATORS 


The following companies provide multiple campgrounds through a franchised operation: 


e Kampgrounds of America 
Box 1138 
Billings, Mont. 59103. 

e Overnight Kamper Inn, Inc. 
8000 Zuni, S.E. 
Albuquerque, N.M. 87108. 

e Red Arrow Camps 
Indian Campground 
Buffalo, Wyo. 82834. 
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e Restway Travel Parks, Inc. 
Box 1969 
Rapid City, S.D. 57701. 

e Safari Camps of America, Inc. 
Eastgate Plaza 
Columbia, Mo. 65201. 

e Vista International Parks 
2200 South 3270 West 
Salt Lake City, Utah 84119. 


The reliability of unique all-gear drive—no belts to slip, break or adjust 
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The feel of quality performance 


The choice of front or The traditional ruggedness of Gravely all-gear transmission . . . with a choice of The variety of quick-change 
center-mounted mowers 10, 12 or 14 horsepower engines—instant forward and reverse attachments 


PERFORMANCE 
IS WHAT YOU BUY! 


...and features like these enable Gravely to outperform any other compact tractor 
on the market, At Gravely, mechanical excellence is a tradition and leadership a 
serious responsibility. Ask any owner why he bought Gravely—we'll stake our 
reputation on his answer. gaa Then see your Gravely dealer. For free, full color catalog, 
write Gravely, " 5805 Gravely Lane, Clemmons, North Carolina 27012. 
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Widest Choice Ever in Travel Vehicles 
[Continued from page 163] 


inside each of them, see the cutaways on 
the color pages. All prices given here 
(confirmed at press time but subject to 
change) are suggested retail for the basic 
unit—usually f.o.b. the address given. Ad- 
ditional options vary; items such as water 
heaters may be standard on one model, 
optional on another. We've included ad- 
dresses from which brochures and dealer 
data can be secured. 

What's the reason for the big camping- 
on-wheels boom? Often, income hasn't 
increased at the same rate as leisure 
time. At today's prices, few families 


with children can take full advantage of 
their available travel time. With an RV, 
however, a family can travel almost as 
economically as it can live at home. So 
the first impulse toward family camp- 


ing may be economic. Once you've ex- 
perienced it, though, you're likely to pre- 
fer it to the fuss of searching for and 
settling into motels and restaurants. 

The convenience will expand your 
horizons and take you farther from the 
superhighways than you'd dare venture 
otherwise. Top manufacturers sponsor 
owners' caravans, if you prefer to travel 
with a group. For the kids, there's no 
better vacation. 

It’s as easy to finance a new or used 
RV as it is to finance a car. Rental pro- 
grams bring RVs within the range of 
urban families who lack storage facili- 
ties. One chain, A to Z Rental, let's you 
reserve a rig at your local agency, then 
pick it up near your campsite, to avoid 
long hauls. Rentals with purchase op- 
tions provide a fine way to “try before 
you buy." Half of all renters do buy. 

What are industry trends? Brand com- 
petition has never been keener, stimu- 
lating greater quality and ingenuity. It's 
hard to find a minimal rig, this year. 
Luxuries include vented range hoods, 
eye-level ovens, TV antennas and built- 
in tape stereo, fiberglass tub showers. 

The key term has become “self-con- 
tained." Such units, in all four cate- 
gories, are independent of outside facili- 
ties; they carry their own fuel and water 
supply, their own electrical and sanita- 
tion systems—assuring you of the com- 
forts of home no matter how deep into 
the woods you go. 

What complicates your choice, this 
year, is that a number of major com- 
panies have expanded their lines to be- 
come total suppliers to the RV field. The 
maker who specializes in a single cate- 
gory is now a rarity. And most com- 
panies offer more models, lengths, and 
floor plans than ever. 

The result? The RV market now 
ranges from the $300-$700 tent trailers 
at left to Dodge's 27-foot $12,500 motor 
home without a gap. If you like to shop 
around, you've never had it so good. 


a. Least you can spend for an RV is represented 
= by three bottom-of-the-line tent trailers that 
wa give sleeping comforts, only, for four. Apple- 
‘=a by, Lebanon, Mo. 65536, offers Econo-Camp 
(top) for $298.50. Apache, Lapeer, Mich. 
7 48446, has new Scout (center) with locking 
door for on-road access; $495. Trade Winds, 

Manawa, Wis., prices full-door Tahiti at $695. 
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Look what happens when you power 


a Chrysler with a Chrysler! 


Nobody else engineers a boat- 
outboard combo like this one... 
because only Chrysler makes both 
the outboards and the boats they 
power. 

So, get your family a boat and a 
motor that were planned to go 
together. A. matched set—in 
weight, balance, power and load 
capacity; a matched rig that handles 
easily, corners smoothly, performs 


ime deem me 


the way a boat shou/d perform 
Fishing, skiing, cruising— you'll get 
your kind of safe family fun 

There are lots of Chrysler com- 
bos. There are 44 Chrysler boats 
—from 12 to 24 feet—all B.I.A. 
certified for safety. There are 39 
Chrysler outboards— 3.5 to 105 hp. 
—including lightweight Lo-Profiles, 
economical Mid-Rangers, and 
mighty Magnapowers, with the 


a 


industry's most dependable ignition 
system. Or, if you want Chrysler 
inboard, inboard-outdrive or V- 
Drive power —there are 27 choices 
from 80 to 335 hp. 

A smart choice? . . . absolutely. 
For the name of your dealer, call 
800 243-1890. It's free! (In Con- 
necticut, call collect: 325-4336.) 


MARINE PRODUCTS eN CHRYSLER 


CORPORATION 


« 


If fuel percolation is a problem, you can cor- 
rect it by installing a cooler between the fuel 
pump and carburetor. Use the $3.85 power- 
steering cooler from a 1966 Cadillac (part # 
1482078). Mount it in a spot where it will 
receive adequate flow of cool air. 
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Cure cloggi “in-carburetor” fuel 
filters by fitting a large, separate filter, such 
as General Motors’ AC GF-61-P, in the fuel 
line. These filters are disposable, but have 
greater capacity and long life. Available from 
GM dealers and auto-supply stores. 
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Reduce mud and slush runoff from the wheel 
wells with a length of soft 44-inch rubber or 
vinyl hose. Slit open the hose and secure it 
to the fender liner about 1!5 inches back 
from the edge of the opening. The slit side of 
the hose, facing the wheel, works as a gutter. 
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To check centrifugal advance on GM V-8 dis- 
tributors, remove cap and mark rotor with a 
thin vertical line. Make a 7/64-inch scale 
(eight degrees between marks). Align rotor 
and scale at starting point, hand-turn to full 
advance, and read off the degrees. 
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ally adjusts spring stiffness fo loads. 


Works like a truck. Rides like a car. 


You win across the board with Ford's better ideas—like Twin-l-Beam 
front suspension. Two forged steel |-beam axles give it strength, coil 
springs supply the easy going. Your winnings include Ford's comfort- 


able cab, roomiest of them all . . . optional SelectAire conditioning, A better idea 
power front disc brakes .. . and in F-100 models, a choice of 5 en- | for smooth riding: 
gines, including the new economy 302-cu. in. V-8. So ride and win Lie aoi 
with Ford's better ideas. It's a smooth track, all the way. p 


only Ford has it! 


Now with new economy V-8. 
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Those Way-Out Wall Coverings 
[Continued from page 138] 


native to other pastes is a liquid all-pur- 
pose wall-covering adhesive that gets you 
out of the messy job of mixing. It solves 
the lump problem, too. And although it 
costs several times as much as one of the 
floury pastes, you'll still be spending no 
more than a couple of dollars for a wall. 

But you're not likely to run into seri- 
ous problems in choosing an adhesive. 
Wall-covering makers are generally quite 
specific about them, and dealers take care 
to stock the appropriate stickum. 

Pry it up; pull it off. *Strippable" is the 
magic word in today's wall coverings. It 
is especially important to do-it-yourself- 
ers. A strippable material is one that can 
be removed in some future year simply by 
prying up a corner and pulling off the 
whole strip. Of equal importance is the 
fact that any strip you hang wrong can 
be peeled off at once and put on correctly. 

Strippable really means that the wall- 
covering material is stronger than the 
paste you put it up with. Some of the 
heavier and more expensive coverings 
have had this feature all along. It 1s built 
into Wallweave, a stout cotton fabric re- 
sembling canvas that Piedmont Papers 
makes. It is also a feature of coverings 
made of tough vinyl—including Varlar 
and other vinyl wall cloths made by 
United-DeSoto and of Du Pont’s new 
Tyvek, a polyethylene-fiber material. 

What's new is the addition of this strip- 
pable quality to a great many kinds of 
otherwise conventional wallpapers. It's 
done by using as base stock International 
Paper's I-Peal—a combination of synthe- 
tic and wood fibers and resins that's 
strong, wet or dry. 

“Washable” used to refer to papers 
with a shiny waterproof coating. Now 
there are wall coverings of a great many 
other types that can be washed and some- 
times even scrubbed repeatedly. 

It is no surprise to find that vinyl- 
coated papers can be washed, or that a 
vinyl wall cloth or a pure embossed vinyl 
wil take a scrubbing. But washability 
can now be found in many of the subtle 
and delicate flocked wall coverings that 
have the texture of velvet. 

The cloth covering called Wallweave 
has been given its washability—and fire- 
resistance—by chemical means, without 
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displaying the least trace of a coated look. 

One of the traditional favorites in tex- 
tured wall covering is grass cloth. This is 
now offered in coated form for use where 
it may be exposed to moisture, as in a 
bathroom, or where it might require wash- 
ing. You can hang grass cloth with wheat 
paste, the same as standard wallpaper. 

Extruded vinyl can be embossed in 
such a variety of patterns that it is now 
responsible for a whole new family of wall 
coverings. Until recently these have been 
used mostly in commercial installations, 
where their eaee of maintenance and al- 
most unlimited durability justify a com- 
paratively high price. 

But a less expensive version, aimed at 
the home market, was introduced at the 
end of 1968. Called Luxuron, it comes 
with do-it-yourself instructions in each 
roll, goes up with standard vinyl adhesive. 
Patterns include burlap, wood grain, 
grass cloth, and travertine. 

Another brand of extruded vinyl, Vicr- 
wall, has a surface of Du Pont Tedler. 
This one's so tough it will stand the harsh- 
est cleaning agents and is stainproof 
against such things as iodine, ballpoint 
ink, blood, tar, and lipstick. Among many 
dozens of colors and patterns offered are 
leathers, oriental fabrics, wood grains, 
even stone-like surfaces of amazing depth. 

Prepasted wall coverings. ‘There are two 
distinct breeds here: 

A familiar one is a descendant of old- 
style wallpaper—but one that’s come a 
long way. The brightly patterned materi- 
al is either vinyl-coated paper or actual 
vinyl wall cloth, both usually pretrimmed. 
They go up without paste—you simply 
run them through warm water to activate 
the paste already on them. 

The second family is the type with 
pressure-sensitive adhesive, protected by 
a paper backing. Since you buy it by the 
yard instead of by the roll, it’s a good 
choice for small jobs, especially since it 
goes up dry. 

This quick form of wall covering is 
turning up in new materials and patterns 
almost daily. As with other modern dec- 
orating ideas, the problem isn’t finding 
something attractive and appropriate, it’s 
choosing the right one from the wealth of 
today’s offerings. EH 


the career comes with it. 


Ces 


Grab a handful of opportunity. Set yourself up in 
a technical, administrative or industrial job with a 
secure future. Right now there are over 300 job 
training courses you can pick from. 

And when you finish our training, you've got a 
job. The rest is up to you. That's what we mean 
by a career. We supply training and jobs. You 
supply the initiative. 

So get the skill you need. The chance to make 
it on your own. Get in touch with your Army 
Recruiter. Who else? 

Your future, your decision . . . choose ARMY. 


Army Opeortunitiss 
Department 200 
Hampton, Va. 23369 


send me more information on jobs with a future. 


BM. RB Mu — K——————n M re! P! 


Address. 
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SUPER-POWERED FOR ANY JOB 


Carves! Or 
Drills! 
Polishes! 
Deburrs! 
Sands! qm om 
Sharpens! Iz 
Engraves! 
Routs! | 


DREMEL MOTO-TOOL 


Now you can handle any home, shop, craft or 
hobby job faster and easier than ever before. 
Super-powered, 30,000 rpm Moto-Tool belts 
out twice the power of previous models. Vir- 
tually stallproof, even when bearing down. It's 
compact, lightweight — has a tough, shock- 
proof Lexan housing. There's a choice of three 
Moto- Tool models from $22.95 to $39.95. Com- 
plete kits with storage case and 34 accessories 
from $32.95 to $49.95. 

See your dealer or write for free power 
tool catalog. And 160-page “Dremel Handbook 
of Hobbies, Crafts and Projects." Only $1.45. 
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DREMEL MFG. C 
Dept. 129-E, Racine, Wis. 53401 
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French Piston Engine Has No Crankshaft 

[Continued from page 71] 
sions from two cylinders with successive 
power strokes was apparent. It's like ac- 
centing the first two beats in four-four 
time. Throttle response was indeed lazy, 
and fiddling with the rotary valves be- 
hind the turbines had a more immediate 
effect on speed. 

Brulfert's estimate of the output is based 
on the first 49cc (three-cubic-inch) model, 
which was checked out at over five hp., 
or nearly two horses per cubic inch. This 
engine is now in Detroit, being closely 
studied under wraps by one of the Big 
Three auto companies. 

What comes next? ‘The tiny machine was 
built to prove the principle. The 175cc 
one, though still an embryo, is the next 
tentative step forward. 'The side valves 
and low 7:1 compression ratio are obvious 
points for improvement. Unknown areas 
are turbine efficiency and losses from hy- 
draulic drag around all the corners. Can 
an oil link alone between the pistons and 
drive shaft provide accurate timing for 
high-performance operation? 

Assuming design problems are licked 
and the efficiency and advantages of the 
'Turbomotor are proved, what about manu- 
facturing costs? The savings on the crank- 
shaft and connecting rods could be more 
than offset by the turbines with their criti- 
cal shaft bores and bearing seats, and all 
that fancy plumbing. 

But the hydaulic end of the engine was 
not planned from a mass-production angle, 
and might well be simplified by competent 
engineering. More significant, the present 
oil-distribution block was designed for a 
600cc engine, where it would absorb the 
same three hp. required to drive it, and 
lower the relative cost of a much more 
powerful machine. 

In fact, the hydraulic concept lends it- 
self beautifully to multiples of twin cyl- 
inders, with four, six, or eight cylinders in 
parallel banks. Such a layout would, of 
course, eliminate the irregular two-to-a-bar 
pu strokes and provide a smooth power 

low. 

Brulfert is encouraged by the knowl- 
edge that he has avoided the gas-sealing 
and mechanical problems of existing ro- 
tary engines. His double-your-output Tur- 
bomotor may one day become a reality 
on some auto production line. 


You Can Pick Up A Human Hair 
With These Precision Machined Points 


Dentists would call the exact matching of the 
fine teeth and jaws of this plier “perfect 
occlusion." You'll call it the niftiest long nose 
plier you've ever used. It's precision made of 
full-polished highest quality drop-forged steel 
with smooth working moving parts and hand 
honed cutting edges — in short, designed and 


made to do a better job, time after time, year 
after year. And the expert craftsmanship you 
see here is typical of the entire line of Channel- 
lock hand tools . . . good reason why Channel- 
lock is the first choice of discriminating tool 
users the world over. — Let us send you our 
catalog, no charge. 


TOOLS BY 


MEADVILLE, PA. 


MAY 1969 | 199 


trailering 
isa 


ball! 


on wc" 
/ 1 EN 


Holiday Rambler families squeeze a lot more 
fun into vacations. In one convenient, com- 
fortable, economical package (a Holiday 
Rambler Travel Trailer) they take along every- 
thing they need for eating, sleeping and re- 
laxing. They go when they like, stay aslong as 
they wish. Shouldn't you? It's a beautiful way 
to live. Send cou- 
pon for free, full- 
color literature. 


HOLIDAY 4 


RAMBLER 


Holiday Rambler Corp. | 
Dept. E-5, Wakarusa, Ind. 46573 


Name. 


Address 


Grandma Makes 
OldSewingMachine 
Sew Like 

This Year's Model. 


Sluggish old sewing machines hum 
when you apply new 3-In-One Oil 
Spray. Lubricates parts you never 
could reach before. 
Cleans. Polishes. Loos- 
ens rust and tarnish. 
Works like a miracle. 
Get 3-In-One can or ^ 
new aerosol spray at | ess» 
all hardware outlets. | 


3-IN-ONE Sc 
| "A nust prevent" 


HOUSEHOLD OIL 
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"Wheeze Machine" Tracks Allergies 
[Continued from page 83] 
under the critical amount to produce “im- 
munity" to that particular allergen. 
Essentially, today's machine consists of 


| an air pump blowing through a nebulizer 


containing the allergen solution. The 
nebulizer is connected by a long tube to 
an Anderson sampler, a sophisticated 
sieve designed to sort particles by size. 
In the middle of the tube is a T into 
which the patient breathes. 

The amount of substance in the neb- 
ulizer—and the sizes of substance parti- 
cles—is known, and the amount collected 
after the run is measured. The material 
that disappeared between can be in only 
one place: inside the patient. And the 
amount that adheres to the bronchial 
walls has a direct relationship to the pa- 


| tient's sensitivity. 


Before trying the machine I blew into 
a spirometer for a “before” airway-func- 
tion reading. Then came the first run. I 
didn’t know it, but during that first test 
I breathed ordinary room air. Primary 
reason for the run was calibration—to ad- 


| just the device to my particular breathing 


—but also to make sure the machine 
wasn’t scaring me into a psychosomatic 
reaction. 

Breathing grasses. Then came the test 
with those mixed grasses. The concentra- 
tion was low. I didn’t need much. 

The run was five minutes long. At 
three minutes my nose began to fill, my 
eyes water. At four minutes there was a 
pressure at my chestbone. At the end of 
the run, off the machine, I was wheezing— 
something I never do with summer hay 
fever. I was panting and coughing, too. 
For the first time I had an idea of what 
asthma is really like: more threatening, 
menacing, frightening than hay fever. 

The technician led me to the spirom- 
eter, and between coughs I gasped 


| wheezily and blew into it. My airway 


function had dropped by nearly half; I 
could blow with only half the pressure or 
speed. 

No problem with me, I thought. I cer- 
tainly reacted. But what did the run 
prove? For one thing, I’m pretty darn 
allergic to mixed grasses, and the cross- 
over point to asthma isn’t so far away. 

Maybe I'll get myself a job as a ship's 


| captain. 


<>J 1- A Complete Math Reference Library 
^V." * Regular Price $995 Yours $0.5: 


TA when you join the 
^9 » Popular Science Book Club 


{i Yes, the HANDBOOK OF APPLIED MATHEMATICS gives you the 
solution to virtually every math problem you'll ever face in your home, 
your workshop, your business or profession! This practical mathematics 
volume contains 1,128 fact-filled pages and nearly 1,000 easy-to-follow 
illustrations and tables. What's more, you need no mathematical back- 
ground whatsoever to get maximum value out of this amazing volume. 

Twenty-four detailed chapters cover all the math needed for carpentry, 
building, painting, paperhanging, glazing, making excavations and foun- 
dations, machine shop work, electricity, printing, lathing and plastering, 
plumbing and heating, air conditioning and ventilation, brickwork, sheet 
metal work, electronics, and business math. You'll also find huge how-to 
sections on arithmetic, algebra, differentia! calculus, trigonometry, 
mechanics, the slide rule, geometry, and weights and measures. 

The HANDBOOK OF APPLIED MATHEMATICS will help you 
understand the mathematical principles involved in any problem you're 
trying to solve, or if you're not interested in the principle you still can 
get full use from this amazing book simply by looking up the practical 
problem you're dealing with and seeing how it is solved. This book (regu- | 
lar price $9.95) will quickly become the hardest working volume on your | 
reference shelf. You'll refer to it again and again because it is thoroughly 
practical, bountifully illustrated, the answer to literally thousands of 
everyday math problems. And it's yours free when you join the Popular 
Science Book Club. 


n" 
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Your First Selection 1; A Practical Guide to the 
Workings of Everyday Things from Air Conditioners to Zippers 
Your first selection is HOW DOES IT WORK? by Richard M. Koff. Own- 
ing it gives you first hand knowledge of the scientific principles behind 
home appliances, natural phenomena, mechanized equipment, everything 
from rainstorms to radio tubes. 

Did you know that your TV picture is a single moving spot of light? 
That in an ordinary candle it is the wax that burns, not the wick? That the 
common corkscrew can exert a pull of 300 Ibs? No matter where you open 
this book you'll find fascinating explanations and close-up pictures to make 
each point crystal clear. Your auto's engine? AM-FM broadcasting? Ultra- 
sonics? Home appliances? They're all here. And, to top it off, this book is a 
bargain, Originally published at $4.50, it's yours at $2.95 as a member of 
the Popular Science Book Club. 


SPINNING REEL 
Here's what happens when you join the MAIL COUPON TODAY! 
POPULAR SCIENCE BOOK CLUB 
First, you get a big two book shipment—your $9.95 copy of 


Use envelope or paste on postcard 


HANDBOOK OF APPLIED MATHEMATICS, free. and 
your first regular selection, HOW DOES IT WORK? for 
only $2.95 (regular price, $4.50). Then, every month, you'll 
be offered the best books published on science, autos and 
repairs, electronics, space, mechanics, mathematics—books 
youll want to own. Each book will be described fully, in 
advance, in a regular monthly bulletin. From these advance 
offers you choose only the books you like during the com- 
ing year. To keep your membership vou need only buy one 
more Club selection (after HOW DOES IT WORK?) within 


Popular Science Book Club 
44 Hillside Ave., Manhasset, New York 11030 


Enroll me as a member of the Popular Science 
Book Club right away. Send my free copy of the 
HANDBOOK OF APPLIED MATHEMATICS 
(published at $9.95) and my first PSBC selection, 
HOW DOES IT WORK? (published at $4.50), for 
which I will be billed $2.95, plus postage. I under- 
stand that I need accept only one more selection dur- 


| 
| 
| 
| 
| 
| 
| 


the next year. You get big discounts on every Club selec- | ing the next year to retain all membership benefits. | 
tion offered. Even after receipt you can examine each book | Eee! i ae 
for 10 days and return it if you don’t like it. 

Every selection you accept brings with it a free surprise | NAME | 
gift—perhaps a compact tool, pocket magnifier, math chart, | | 
tire tread gauge, or some equally useful item. | ADDRESS | 
Popular E — X — ! 

Science BOOK CLUB - 44 HILLSIDE AVENUE - MANHASSET, N. Y. 11030 | zx | ot LU 
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New windows that don't 


need paint! 


Nor putty, nor storm windows . . . that wont warp, 
rust, dent, corrode nor need scraping, or repairing. 


"17 
Get FREE Booklet on | 


| New Andersen Perma-Shield" | 
Windows 


r 
| 

| 

| | 
| i 
| | 
| Andersen Corporation i 
| Bayport, Minnesota 55003 | 
| M — M PERPE R YI Re a | 
| Dolo |l ——— ———— € | 
| City | 
| State | 
| | 
| | 
i | 
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Andersen Windovalls [36 DA 


Only the rich can afford poor windows  pg.s9 | 


Inside, there's ey  Hterature on the 
“OF room senes T-I. Fun 
| ‘comfort . i good ~ Fleet. — 
Our sleek new fun at day’ s end. E ; 
Skipper is the Skipper is lighter, too, 
sharpest Sportsmen's so you can easily go =... 4 
Club on the road... to where the action is. 4 
or off! Unique Join this modèrn- us 
sandwich wall as-tomorrow 
construction gives you sportsman's club for — 
the best of insulation the time of your life. 
for all-season comfort. Write for full color 
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TRAVEL INDUSTRIES, INC. 
Dept. 314 * Oswego, Kansas 67356 
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The Hottest Thing on Two Wheels 
[Continued from page 89] 

voltage spark to the plugs, more efficient 
combustion, and, not least, no points to 
replace. The spark plugs used with the 
CDI system are the new Champion 
ULI9V surface-gap type. 

Up to the minute. The latest engineer- 
ing fad is to make the suspension of a 
motorcycle look as if jit was pulled off a 


| racing bike, and here the Japanese have 
| done a good job. The front forks are 


tubular, oil-damped telescopic with more 
than ample travel, and they have no 
boots over the sliders. 

The rear suspension consists of two au- 
tomotive-type shocks at the end of a long 
swing-arm assembly. The rear springs 


| are chromed and exposed. Both front 


and rear springing work fine, and if they 
didn’t, with a bike cranking out this 
much power, you’d know it instantly. 
When the bike was being developed, 
the J apanese engineers saw that the tires 
were wearing much more rapidly than 


| they should. Dunlop stepped in and de- 


veloped a new type of nylon-cord tire 
called the K77. At this writing, even 
with the strenuous testing I gave the 
bike, tire wear isn’t even measurable, so 
I guess Dunlop did the job. 

Any gripes? I couldn’t come up with 
too many. The clutch had some grab, but 
I think this came from booming up and 
down the quarter-mile too much. I tried 
to use the center stand several times, 
and came to the conclusion that I ought 


| to have a pet gorilla riding around with 


me to help put the bike on the stand 
when need be. The excellent side stand 
made up for this, so I'm not yelling. 
The Mach III is not a motorcycle for 
a novice. Handing an inexperienced rider 
the key to one of these machines would 


| be like handing him an unpinned gre- 


nade. Dealers should see that their cus- 
tomers have worked up their ability on 


| smaller stuff before turning them loose in 


the street with a Mach ITI. 

Once you ride well, this is the machine 
for you. It goes like whoopee, stops 
well, has a fast, reliable cruising speed, 
and is no doubt going to sell like hot- 
cakes off a chuck wagon. 

For the clincher, hold on to your hel- 
mets: Mach III is going to sell for under 


| a thousand dollars! 
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Just 
ask 

an 
owner 


At Bolens we don't just put together pieces to make 
outdoor power equipment. We innovate. We literally 
architect our compact tractors. Our hydrostatic 
transmission tractors have an exclusive foot-pedal 
control. We pamper every part; right down to the 
gears we manufacture ourselves. We know, for 
example, that attachments will be easy to change, 
grease fittings accessible, and that the rugged front 
axle will take the punishment of rough terrain 

and heavy front-end loads. We've minimized 
aggravating, puzzling and knuckle-busting situations 
everywhere we've found them. We've even made a 
hydraulic lift standard equipment on larger tractors, 
where raising and lowering implements could be 
back-straining labor. But the real measure is 
satisfaction. How our units perform on your lawn 
and garden. That's where our customers become our 
best salesmen. Once they've owned a Bolens, they'll 
never be satisfied with anything else. So if you're in 
the market for a compact tractor, get an opinion from 
a Bolens owner. Better still, see the differences, at 
your Bolens dealer. Do it for your own satisfaction. 


For the location of the Bolens dealer in your area, j 
phone 800-243-0355 any hour, any day, free. 
(In Connecticut call collect 853-3600.) 
Dial just as you normally dial long distance. bi 


BOLENS 


Sgt. William H. White, Air Force mechanic, Dover, 
Del. “I looked at four or five of the leading brands 
and this Bolens 770 tractor beat them all. There was 
no comparison for the machine that had to do a 
tough job. The Bolens was the best built and the 
best engineered of them all, and I have never been 
sorry on my selection.” 


Mr. A. C. Foster, an engineer, Weston, Conn. “I use 
the Estate Keeper every week for a period of 5 to 7 
hours continuously. I find that operating at lower 
speed I get a smooth cut even on rough terrain. 
As an engineer, I like the idea and principle of the 
Center Pivot Steering, which makes the Estate Keeper 
most practical for mowing around trees, wooded 
areas and shrubbery." 


BOLENS DIVISION, FMC CORPORATION, DEPT. C43- TE, PORT WASHINGTON, WIS. 


8 COMPACT TRACTORS, 7 TO 14 HP, STANDARD ANO HYDROSTATIC » RIDING AND WALKING POWER MOWERS « TILLERS + SNOW THROWERS + SNOWMOBILES 
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MPER- 


follow your vacation plans 

S Im 

Skamper! That's the family fun 

way to enjoy those treasured vaca- 

tron days. Today, request 

colorful brochure on skamper. 

4 folding campers. 
SKAMPER CORP., BRISTOL, INDIANA 


r A d 


 KAMPER Corp., Dept. 1, Bristol, Ind. 46507 
O Please send colorful literature. 
NAME 

ADDRESS 

CITY 
STATE —______——— LP LL 


Be Your Own Boss 


1 New Business Opportunity 


FILING SAWS 


Start a | steady repeat CASH business 


in your basement or garage. Earn 
to $6 an hour in your spare- 
time! Excellent profits in saw 
sharpening business! Auto- 
matic Foley Saw Filer, easy 
to operate, files combina- 
tion saws, hand, band, 
and circular saws. No ere 
rlence needed, C. 
elbert wrote us: S 
I got my Foley Filer 5 
yens ago, I have aver- 
r ed 414 saws each day 
pee pe I atarte d." 
very saw you sharpen 
i brings you more cus- 
=), tomers. "I rented a two-car garage 
as dand have all NA wore E can do,'' 
7" writes Charles H 


is ae E d Shows How to Start 
Fac led booklet tells you how to start & sparetime business 
EMT: how to get new business, how to advertise. Rush 
upon now; get Money Making Facts" and details 
y Payment Pian. No Salesman will call. 


E FOLEY MANUFACTURING CO. 
549-9 Foley Bidg. Minneapolis, Minn. 55418 


l send FREE BOOK—"Money Making Facts", 
i and Time Payment Pian. 


E Name 


| onna 
| E E E E a E NM B E NM E E E NM E E | 
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Wireless Private babii for Your TV 


put is coupled. to ‘Be pm lead 
through capacitor C6. It is important 
that antenna length not exceed 10 feet 
overall. A longer antenna violates FCC 
regulations and will also result in poor 
operating efficiency. 

For modulation of the radio signal, 
T'V audio is combined with the DC collec- 
tor voltage supplied to Q2. Because of the 
stability of the crystal oscillator, the mod- 
ulating action cannot change the signal 
frequency. This results in clear, crisp au- 
dio reproduction on any nearby AM re- 
ceiver, far surpassing the performance of 
any noncrystal-controlled oscillator, which 
can vary when modulated. It makes 
the slight extra expense of the oscillator 
crystal worthwhile. 

The level of modulation is set simply 
by adjusting the volume control on the 
TV set. 'Thereafter, audio adjustments 
can be made using the volume control 
on the AM receiver at the remote listen- 
ing position. 

Construction and installation. All com- 
ponents are mounted on pe 
phenolic board, which is installed in 
small aluminum minibox. The vinis. 
graphs and pictorial diagrams clearly 
show the parts layout. When you have 
assembled the unit, apply power and lis- 
ten for its signal on a nearby receiver. 
Set the ferrite core of coil L2 for maxi- 
mum output as heard on the nearby re- 
ceiver. The core takes a nonmetallic hex 
alignment tool for adjustment. 

Hook up the assembled unit to your 
TV as shown in the diagrams. 

The output power of our transmitter 
is sufficient to assure excellent reception 


| within 30 feet from the set. At the same 


time, it is also low enough to put out less 
than the maximum radio signal strength 
specified by the FCC for such low-power 
devices. 'This limitation is imposed to 
keep the radiated signal inside your own 
house. It prevents any interference with 
your neighbor's radio reception. 

Not limited to TV sound broadcasting 
alone, your wireless transmitter can give 
remote control of sound from a record 
player, tape recorder, or other audio 
source. Just connect the speaker output 
to your transmitter the same way as 
with a TV set. 


The new MEZURLOK power tape, in 12 and 16 foot lengths, fits your 
hand as if it were made for it— which it was. It's incredibly light because 
the chrome-plated case is Cycolac", the rugged lightweight material you 
find in football helmets. 'The case is roomy, too, for better blade action. 
You need room for 12 to 16 feet of heavy-gauge steel blade to move freely. 
Inside, a bearing-supported nylon spool guides the blade and helps to 
»ase it in and out of the case, And here is another plus: the base of the 
case is a full 3 inches wide for easier reading of inside measurements. See 
the MEZURLOK, with all of its advanced design and operating features. 
at your favorite hardware store or building supply center. It's there now, 
at special introductory prices, for a limited time only. 


Cycolac is a Registered Trademark of Borg-Warner Corp 


A DIVISION OF Al COOPER INDUSTRIES, INC. 


RUBBER BUMPER. Exclusive rubber 
cushion helps absorb blade return shock, 
prewent end hook breakage 


TOGGLE LOCK. Push forward until it 
clicks; blade stays put. Pull back, blade 
glides smoothly into case. 


The perfect 
campsite 


Seat/ Extra Bed 


Ice Box 


Fold-Away Table 


Lounge/ Double Bed § 


pe | 


Shelf/ Storage | 


Built-In Storage 


This is the Family Wagon II®— one of two 
compact motor homes we make. Each has its 
own special advantages and design. So the 
Family Wagon I9 may be the perfect camp site 
for you. But either way you enjoy all the fun of 
a motor home and all the convenience of a 
station wagon. To see which way you should 
go, send us the coupon. We'll send you a bro- 
chure and the name of your nearest dealer. 


TRAVCO 7256 Murthum, 


Warren, Michigan 48092 


Volunteer Firemen: Heroes Without Pay 
[Continued from page 97] 

as soon as the line is free. Even this short 

delay is now being eliminated by an op- 

tional feature that sounds a buzzing tone 

to indicate an emergency call. 

Area dispatching and mutual aid have 
been highly developed in many areas. Ten 
volunteer fire departments are served by 
a dispatching center in Harford County, 
Maryland. There are eight incoming 
emergency telephone lines, two radio 
transmitter-receivers, six radio receivers 
cross-monitoring other frequencies, and 
three tape recorders. 

Ladders and snorkels. Aluminum is be- 


| ing used more and more for fire equip- 


ment. Weight is important on a fire 
engine, each extra pound adding an esti- 
mated $3 to the cost. Lightweight alumi- 
num ladders are in high favor now. They 
are not only easier to handle and lift, but 
they last longer and are spark-, fire-, 
rust-, rot-, and splinter-proof. 

Aerial ladders, however, have to be 
more rugged. For maximum strength 
with minimum weight, a low-alloy, high- 
strength stainless steel containing 0.85 
percent nickel is widely used. It has a 


|, minimum yield point of 50,000 p.s.i. and 


minimum tensile strength of 70,000 p.s.1. 

Surprisingly, many volunteer fire de- 
partments are buying expensive hydrants- 
in-the-sky. These are the so-called “‘snor- 
kels.” From a turntable on the truck a 


| high-rising tower goes upward for 40 


feet. Extending out from this at any 
angle desired is a boom 44 feet long. At 
the end of this upper arm is a platform 
from which a fireman can work a nozzle 
for the precise placement of high-pressure 
water at hard-to-reach spots. The entire 
apparatus can be controlled hydraulically 
from either the truck or the aerial plat- 
form by pushbuttons. 

These snorkels have proved themselves 
in suburbs and small towns where high- 
rise apartments are on the increase. For 
horizontal work, the upper arm can reach 
out over the huge flat roof of a shopping 
center. The snorkel serves in rescue op- 
erations, too, and as a platform for di- 
recting fire-fighting tactics. 

Other equipment. Traditional all-cotton 
jackets covering fire hose are rapidly be- 
ing replaced by a covering woven of syn- 
thetic yarns in combination with cotton. 


Volunteer Firemen: Heroes Without Pay 
More than 85 percent of all fire hose sold 
this year will contain synthetic fibers, 
and a substantial amount will be jack- 
eted with 100-percent man-made fabric. 
The advantages: lighter weight, less bulk, 
and easier handling with equivalent or 
greater strength. 

High-pressure injection-molded poly- 
carbonate, tough enough to withstand re- 
peated blows of an eight-pound sledge 
hammer, is one of a number of plastics 
being used for firemen’s helmets. “It’s 
stronger than metal,” reports an Illinois 
volunteer fire chief. Plastic is a noncon- 
ductor of electricity and heat, and is not 
affected by boiling water, subfreezing tem- 
peratures, or by chemicals encountered at 
fires. And plastic helmets are an average 
of $5 cheaper than all-leather ones. 

Plastics are also being used for noz- 
zles. Pyrolite, a new material, is twice as 
strong as brass, weighs only a third as 
much, and is noncorrosive. 

Among hundreds of other fire-fighting 
items now being used by volunteer de- 
partments is a 300,000-candlepower light 
for emergency illumination. Hand-held, 
it can be used in or out of a vehicle, and 
comes with a 12-foot, heavy-duty cable 
that plugs into the cigarette-lighter sock- 
et on a car’s dashboard. 

Strictly for show. Just as all fire trucks 
today are not red, not all of the equip- 
ment bought by the nation’s volunteers is 
actually needed to battle blazes. “Much 
of what we sell,” one fire-engine maker 
reports, “is strictly for show.” 

Vamps love to parade. Prizes for the 
fanciest equipment are highly sought. It’s 
not unusual for a volunteer company to 
buy a basic pumper for $16,750 and then 
spend another $20,000 for optional extras. 
A chrome bell on the front of a truck, for 
example, serves no useful purpose. “But 
you couldn’t sell a machine without one,” 
says American LaFrance, which charges 
$120 for this extra. “A West Virginia 
volunteer department once asked us to 
supply a Dalmatian dog with their new 
pumper. We filled the order." 

But the extras do serve a purpose. “If 
a company can win prizes in parades, it's 
great for the volunteers," says one official. 
* After all, they regularly risk their lives. 
A sense of pride welds them into a co- 
hesive unit" ! 


If you would rather shoot great pic- 
tures than worry about exposure set- 
tings, you're all set with the Kodak 
Instamatic 814 camera. It's the most 
automatic Kodak Instamatic camera 
of them all. 

While you have the fun, it does 
the work. 

Just drop in the film cartridge. The 
"814" automatically adjusts to the 
speed of the film. Aim it at the sub- 
ject. It automatically computes and 
sets the proper exposure. Even warns 
you when to use a flashcube if the 
light is low. Snap the picture; a 
spring motor automatically ad- 
vances both film and flashcube for 
the next picture. 

So make no mistake. See the Kodak 
Instamatic 814 camera with its 
precision rangefinder and superb 4- ` 
element f/2.8 Ektar lens—less than 
$145—Aat your Kodak dealer's. 


Price subject to change without notice. 


Kodak Instamatic’ 814 
camera 
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Ornamental Concrete 
Vlems... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 
P. 0. BOX 99 e HICKORY 7, N. C. 28601 


i BOSS 
Y: 00 t6 PANED 
| 3 J|% H THE "GoM 
PACTS. Regular $29.95 
Now only $18.95. 


- 110 Volt FULL SIZE, full 
performance welder for home 
workshop, garages, industry. Not 
a compact but a HEAVY DUTY 
| 1969 model welder that is power- 
ful enough for even tough jobs 
yet portable enough to carry any- 
where with one hand. Works from 
ordinary 110V outlet. Uses stand- 
ard la" rods to weld, braze, or 
4 cut mon anything made of metal. 
Easy to use. No experience nec- 
essary. NOTHING ELSE TO BUY! 
Comes complete with mask, rods, 


clamp, instructions, etc. as illus- 
trated at left. 5-year parts and 
service guarantee. 10-day MONEY BACK GUARANTEE. Send $18.95 check, cash or 
M.O. for postpaid shipment or $3.00 deposit and pay $15.95 plus C.0.D. when de- 


livered. BIG BOSS WELDER, Dept. BW-8, ox 10947, Houston, Tex. 71018. 


i LOOSENS RUSTED NUTS, BOLTS, PARTS 


w AT HARDWARE & AUTO STORES 


Nothing ‘cut’ with this 
COUPON except grass 


the way it should be! 
Send if 
TODAY 


yl 


| 

| 

| 

| Read why Mancoe 
| Locke Handles 

Easier... 

E Cuts Baier iae 
| 

| 

| 

i 

| 

| 


Costs Less... 


. . and also on techs reel Land rofary mowers. 
i d like the name of closest dealer foo. 


(name) (street) 


i (city) - (state) (ZIP) 
i 5677 -M MacCorkle Ave., S.W. 
| Gas Mfg. Cos., Inc. South Charleston, W. Va. 


ee dy tees SENE Gee see. 
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rod holder, power cables, ground’ 


SHORT CUTS AND TIPS 


FROM HERE AND THERE 


Ring keeps dust out of keyway 


After nine years, my radial-arm saw 
wouldn’t raise to its full height because 
fine sawdust had slipped past the guide 
pin and compressed at the bottom of the 
key channel. To keep it from happening 
again, I cut a mask from plastic and 
slipped it around the column. 


S. F. PONTECORVO, Fort Wayne, Ind. 


Triangles for perfect miters 


Your table-saw miter gauge can be 
set at exactly 30, 45, and 60 degrees by 
flipping the gauge over at the rear of the 
saw table, with the guide tongue in the 
table groove. Clap the appropriate tri- 
angle between gauge and table. 


W. G. GREENWOOD, Albuquerque, N.M. 


EED HELP! 
Are You Honest and Dependable? 


If we could arrange to have orders for our products sent to you, could we DEPEND 
on you to open up the letters, count the money, keep half of it as your FEE, and then 


forward the rest to us so that we could fill the orders? 


This can be done at home; requires no typewriter, 
telephone, stationery or supplies; takes only a few 
minutes a week; and involves work so simple that 
even a child could handle it ( except that most chil- 
dren arent DEPENDABLE enough). Further- 
more, your business can be a complete secret if you 
want. Nobody else need know where your extra 
income is coming from. 


Does This Sound Like What 
You've Been Looking For? 
OK Then, Let's Become Partners! 


For our part, we've tested HUNDREDS of ads 
until we found a select few that paid off (selling 


clean, legitimate items only, of course). These are 
the proven ads that our associates are making money 
with every day. Few people realize that most ads 
appearing in mail order publications never bring 
back the cost of the ad. There's money to be made 
in mail order, but you must have the right ads. We 
have these ads, along with the know-how, the repu- 
tation, and the facilities to fill orders promptly and 
efficiently. We've been doing it for vears. 

To become associated with one of the biggest 
names in mail order, we feel that you should bring 
something into the partnership also. We think it's 
only fair that if we supply everything else, you 
should supply the cost of the advertising. Here's 
our simple plan; short and to the point... 


You GET THE ORDERS! WE FILL THE ORDERS! 
WE BOTH SPLIT THE MONEY 50/50! 


Fair enough? We think so. Now, under this ar- 
rangement, we could furnish you with an ad and 
have you run it in the publications of your choice. 
But this has its drawbacks. You may not be experi- 
enced in advertising. You may choose a publication 
that’s a POOR PULLER. Also, you and another 
associate might both place the same ad in the same 
issue of the same publication. 

Then too, we are able to get rates unavailable 
to the smaller operator. To illustrate: We can take 
one of our proven money-maker ads and have it 
printed over your name & address in publications 
totaling 40,000 circulation for only $5.00; in 100,000 
circulation for $8.00; 300,000 circulation for $12.00; 
or in 1,000,000 (ONE MILLION!) circulation for 
just $25.00! These prices include EVERYTHING, 
with absolutely no further obligation of any kind. 
You will be selling only GUARANTEED, legiti- 


mate & clean items. If a customer is dissatisfied, 
WE refund his money, and you still keep your 50% 
fee. We treat your customers right, and send them 
follow-up literature, so they'll re-order from YOU. 
We want you to make money at this as much as 
you do, so you'll decide to become a PERMANENT 
PARTNER. 

Start with whatever circulation you choose, but 
START TODAY! The number of ads and publica- 
tions is very limited. Getting “in” on the ground 
floor is what's important. This is how you establish 
priority. You can always expand later on. Print 
your name & address on the order form below (or 
on a plain piece of paper) and mail it in with $5, 
S8, S12 or $25. Then get ready to cash in on the 
easiest money you've ever made. Please do it NOW. 


Thank you Partner! 


All orders acknowledged IMMEDIATELY. * Checking copy of your ad sen! fo you direct from publisher. * 
Member: THE MAIL ORDER BUSINESS BOARD * References: The First National Bank of Boston, Dun & Bradstreet 


investment in this program. order. 


Lon ama cum i— — 


pecus ! | ped, o omm cimi mi vmi) tm: imn n mn i in GN a NEN RN OU UD p Rr mr pr | 
; E JIM | | t. 
NO RISK GUARANTEE! Send your order in NOW! 7 iS eai a dug codo I AU - | 
If you don't make back AT LEAST FIVE , vite Pine Knoll, Wayland, Mass. | 
PER REDIMI at a we io ipd "e | COUNT ME INI Your plan makes sense. Please enroll me | 
| of your investmen en- n | ea 
| : 5 eu your program, and print a money-making ad over my | 
rollment in JIM HALPERIN'S Fabulous 1-year BEC iia ; 3 
mail order course. (No obligation.) | ie Fs RA ea Gf FA VOI IOS M Ty, | 
= i a 
| irculation. Enclosed is $22 — — Pe TTT SS i 
: ~ — | NAME—___ | 
( SPECIAL OFFER! Invest $12.00 or more and , i | 
receive the valuable booklet ''HOW TO MAKE | ADDRESS... 17 
$10 DAILY WORKING ONLY 10 MINUTES A | | 
DAYI'' The information contained in this book- | CITY. = STATE. ZIP CODE | 
let ALONE is worth MANY TIMES the small | [] Check here and receive $5.00 worth of mail order booklets FREE with your | 
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Write for 
| {ree brochure. 


—— o á - -ee 


LIE from your 
y vehicle 


Y 
ane 


Be sure its equipped with a 


ometic 


/i € riger ator by Electrolux 


In LP gas or electric refrigeration, Dometic is 
known and trusted world wide by leading makers 
and millions of owners of Travel Trailers, Motor 
Homes, T ent and Truck Campers. here is a reason, 


=: — 


° OXYGEN WELDING TORCH 


$345 New portable SOLIDOX weld- 

ing torch goes anywhere. Only 
4 Ibs. Burns amazing solid oxygen 
pellets & propane. Flame exceeds 
E000 °F, Braze weld, silver solder, melt 
V4" steel. Complete kit: torch, pellets, 
propane, masses, braze rods, lighter, 
etc. Ideal for shops, hobby, metal 
Av epi Professional results. Low-cost 
SOLIDOX pellets available by mail. 
SOLIDOX is simple and safe. Money- 
back guarantee. Only $34.95 ppd. 


ONLY 5590 


| pay 
Cleanweld Products Co., Ps.5, Box 1061, South Gate, Calif. 90280 


World's THRIFTIEST Light Plants 


The Champion— 1200 watts 
115 volts A 


EVERLITE: 


"d m when you can buy this rugged top 


THE E ^ F.O.B. auality machine at our factory price, 
cuampion $149.50 FACTORY item 21265 wt.651bs.$149.50 


MASTER MECHANIC MFG. CO., Dept IR Mieurlington. Wis. 


Southern Customers Write to Dept. B-59, Box 65, Sarasota, Florida 
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stman $29.95 plus postage on delivery. f | 


Are We Changing Weather by Accident? 
[Continued from page 77] 

try and in Europe—over 1,000 tests so 
far. In only a few remote spots, such as 
Yellowstone Park in midwinter, has the 
air failed to give the crystal-forming re- 
action. Data from U-2 air-sampling 
flights, he said, indicate that lead particles 
are more prevalent in the upper atmo- 
sphere than near the ground. 

Seeding by lead depends on the pres- 
ence of very small traces of iodine in the 
atmosphere. Some iodine has been found 
in the atmosphere. There are plenty of 
natural and industrial sources: the sea, 
vapor from foliage, smoke from the burn- 
ing of coal, wood, and other materials. 


Rain clouds have changed 


The research grew out of Schaefer's 
observation over 20 years that clouds that 
would have produced rain in the past are 
now able to hold more moisture in sus- 
pension. That’s why deliberate seeding 
as an attack on droughts in the north- 
eastern part of the country is “pretty 
hopeless," he says. 

Couldn't tetraethyl lead be left out of 
gasoline? “It’s not that simple," Schae- 
fer says. “We get a pretty good reaction 


. from supposedly lead-free gas. Perhaps 


some lead comes from bearings and other 
sites in the motor. Strangely, though, 
we get the reaction when we simply burn 
lead-free gas in a brand-new blowtorch." 
The petroleum industry is skeptical 
of Schaefer’s findings. Dr. Arthur 
Hawks of Ethyl Corp., a major supplier 
of tetraethyl lead, pointed to “holes in 
his logic”: that cloud-seeding by lead re- 
quires iodine (nobody knows how much 
there is in the atmosphere), and that 
lead-free gas also produces the reaction. 
Some meteorologists think inadvertent 
weather modification is overrated, com- 
pared to changes that may be taking 
place in natural weather forces—which 
are also difficult to measure. The earth’s 
weather engine is so intricate that it still 
resists total scientific understanding. 
Nevertheless, there is plenty of evi- 
dence to justify concern. Through sheer 
numbers and the increasing complexity 
of civilization, man is capable of tamper- 
ing with the weather by accidentally 
changing the intricate patterns that pro- 
duce our climate. 


HEARING AIDS 
24 (JFF PEMER 


PRICES 


LARGEST SELECTION of tiny, 
all-in-the-ear, behind the ear, 
eyeglass and pocket models. 
FREE HOME TRIAL. No obli- 
gation. Money back guaran- 
tee. No down payment. Easy P 
terms. No salesmen or deal- i | 

ers. Order direct and save 6596. Write pur free catalog. 
PRESTIGE, Dept. D 35, Box 10947, Houston, Tex. 77018. 


C) PrintYourOwn 


Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, c ureh work, 
tags, greetin . sympathy, pru cards, etc. 
Save money. ays for itself in a short time. 


Own a Printing Business 


4». Good Profit. Raised printing like engraving 
too. Have home shop. We supply. everything. 
Direct from factory, only. Easily followed 
rules. Write now for free details, KELSEY 
PRESSES E-33 Meriden, Conn. 06450 


RUPTURED? 
TEST EO) Wee FREE FOR 30 DAYS 


Wear a Web for strong support and 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
trial, purchase price refunded in full. 
Write now for free book on rupture care. 


WEB a.d CO., Dept. PS 5, Hagerstown, Md. 


BUY GOV'T SURPLUS SAVE TO 85% 


FISH i dii oa SHOCKER | BATTERY GEAR MOTOR|WALL TYPE TELEPHONE 


Orig. Cost 
Over $21.58 


RHA- | $7.95 
$25, 95 T 


private ponds of coarse fish. | e (ITEM :57-A) - - Powerful, | è (ITEM 5715-W) -- Genuine 
Hand cranked unit puts out 110- | ball bearing unit. Use with worn Automatic Electric dial tele- 
VAC. Creates powerful electrical gear wi ea build hoists, | phones. use gs ex- 
field im ground or water. Ideal | electric cars, Üperates on | tension phones, for use on private 
for experiments, shocking fun ot | 6 to 12 volts "Dc. 0 to | geor | systems, etc. Work on any com- 
"n etc. sd Zi xj ' x ratia, fully reversible. 130 270 mercial telephone system. Recon- 

. Shpg. wt. RPM «6-12 VDC. Shaft 5 B'd. | ditioned, tested, guaranteed. Ex- 
x -V2"1. 6" diom x 15". Shpg. | cellent condition, work like new. 
wt. 3) Ibs. | Shipping weight 9 Ibs. 


Over $11.08 
e (ITEM 5670) -- Harvest 


worms without digging, clear 


B-—". 7 Send 25« 
rr (Coin or Stamps) 
= For BIG Mydraulies © Power Planta 
BARGAIN = winches © Gear Motors © Surveying Instruments è Pumps © Welders 


Surplus e CATALOG Compressors © Telephones e Binoculars e Electronics e Many Others 
| , "SATISFACTION OR MONEY BACK GUARANTEE" 


SURPLUS CENTER BIGEIPETBE [°C osoc 


1000's Of Bargains; Surplus, Excess Inventory, 


Brand Name Equipment 


correct in hei 


uer WEIGHT 18/8 OF 


Popular price d 


Su Filer No. 11 joints and sharpens 
poe Be saws va MOX al] teeth 
depth, piten, porel. 


“TRU-CIRCLE” 
saw set automat- 
ically sets teeth 
at 10° $9 9 
or more. 


PPD. 


Y BACK GUARAN 
A. D. Mc-BURNEY, 1610 Victory. Bivd., Glendale. Calif. 31201. Dept. 8-58 


SAVE MONEY on finest domes- 
tic and imported hardwoods . all 
dimeosions. Over 1500 items for the 
home craftsman and woodworking 
hobbiest. Lamp parts, upholstery sup- 
plies, tile, power tools at discounts. 
„WEW CATALOG READY 
132 pages. Full Color. Send name, ad- 
dress and 35¢ to cover handling, and 
postage. Write... 
CRAFTSMAN Wood 
Service Co. Dept. 5-5) 
2729 S. Mary, Chicago, IIl. 60608 


VENEERS TOOLS 
Shop Equipment + Supplies 
POWER TOOLS 
. at Lowest 
Discount Prices! 


HEAVY DUTY BALL-BEARING PUMP 
IRRIGATE * DRAIN © SPRAY © CIRCULATE © Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
4 @ M HP or larger. 1 HP for up to 5,200 GPH 60° high 
tz or 3,000 GPH from 25° well. 1A" inlet, 1" outlet. 
For belt or direct drives. Cop OMNIA. $12.95 
a Famous Type P won't rust or clog. Bronze bear- 
*A.. ing. Hundreds of thousands in use. Up to 2,400 
B GPH. 1” inlet. 34" outlet. Only... .$8. 95 
Postpaid cash with order. Money Back Guarantee. 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


| KAMPER: 


TRAVEL TRAILERS 
Be sure to write for your 
copy of Skamper's new 
travel trailer literature 
today. We'll mail same 
day we get your request. 


SKAMPER Corp., Dept. PS, Bristol, Ind. 46507 , 
O Please send travel trailer folder 
eA) 
ADDRESS. 

CITY 


i TS | 
[] ALSO — Please send folding camper brochure 


A CUN NEN nem CE nad 
MAY 1969 | 211 


HEAVY DUTY 
WELDER 


"BEST FOR THE MONEY” 


Lifetime 
Guarantee 
Money Back 
Trial 


WELD, BRAZE, SOLDER, CUT, ONLY $185. 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. Operates on 110 V. line. for pennies. No tanks or refills 
to buy—produces to 11.000? heat. Twin Carbon Torch controls 
heat for each job. YOU CAN'T GET A BETTER LOW COST 
WELDER. 500,000 in use. LIFETIME GUARANTEE. If inop- 
erative, simply return. We repair or replace and ship free, COM- 
PLETE, READY-TO-USE. YOU GET: heavy duty welder in rug- 
ged metal cabinet, ground clamp, cables, combination terch and 
red holder, welding manual and helmet, plus Free $2 pack 


“TOUCH WELD” rods for instant and automatic are, brazing 
rods, L. i earbons, solder and flux. 


Additional Extra $2.00 pack welding & 
brazing rods, carbons, flux and solder 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send only $2.00 and pay 816,95 plus C.O.D. & renver rt rumes 
or send $158.95 and we pav delivery in Continental 


FOUR-WAY WEDER 40 


| 1810 S. Federal Street Dept. R3-E Chicago, Illinois 60616 
TO YOUR OWN DOCTOR'S PRESCRIPTION 


m EYEGLASSES BY - 
Y MAIL AT GREAT - 
“SAVINGS! — 


Mail orders filled by $995 | 


licensed optician from 
(Including single vision lenses, frame and case). 


Doctor's prescription will be filled by a skilled, approved and licensed optician 
or your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men's, women's and " 
children's glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES ^ 
at low additional cost. We guarantee accuracy, perfect fit. à 


SEND FOR YOUR FREE CATALOG TODAY | 
PRISM OPTICAL INC., | 


| ane PS- 33 136 pnenty St., Hew vorn KG. hs Ys 


Doctors Find 4 
Way To “Lede 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


Science has found a medication with the 
ability, in most cases — to stop burning 
itch, relieve pain and actually shrink 
hemorrhoids. 

In case after case doctors proved, while 
gently relieving pain and itching, actual 
reduction (shrinkage) took place. 

The answer is Preparation H® — there 
is no other formula like it for hemor- 
rhoids. Preparation H also soothes 
inflamed, irritated tissues and helps pre- 
vent further infection. In ointment or 
suppository form. 
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The Facts About Drinking and Driving 
[Continued from page 81] 
cally, whom the laws, still on the books, 


| were formulated to accommodate. It is 


time that approaches to solving the prob- 
lem be based on this evidence. The De- 
partment of Transportation standard urg- 
ing states to adopt a ceiling of not more 
than .10 percent is a step in that direction. 

Science has learned much about the 
effects of alcohol on the human body, and 
on driving ability. On ingestion, the drug 
alcohol is quickly absorbed by the blood 


| vessels of the stomach and intestines and 


carried by the blood to all parts of the 
body, including the brain. When ab- 
sorbed, alcohol alters the relationship of 
man both with his environment and with 
himself. It acts as an anesthetic on the 
brain—and the more one drinks, the 


| stronger this effect. 


The evidence has clearly shown that 
alcohol is not a stimulant. The seeming 
stimulation that commonly results from 
its use is the result of its depressive action 
on the mechanisms within the brain that 
normally moderate behavior. There is am- 
ple research to document these effects, 
starting at relatively low blood concentra- 
tions of alcohol. 

One researcher has found that drinking 
alcohol has an effect similar to placing a 
gray glass in front of the eyes—and the 
more one drinks, the grayer the glass be- 
comes. This is particularly bad at night! 

Effect of alcohol on driving. A typical 
comment from drivers who have been 
drinking heavily and then become in- 
volved in crashes is “I didn’t see him (or 
it)" until too late. With a blood alcohol 
concentration of .10 percent, the ability 


| to see a sign is decreased, the accuracy of 


reading is decreased, and the ability to 
rapidly interpret what the sign says is de- 
creased. Finally, the ability to act on the 
information is impaired. All along the 
line from perception through judgment to 
response, alcohol lowers driving ability. 

A great drawback in coping with this 
problem is that research has not yet pro- 
duced ways to identify the abusive drinker 
before he generates a crash. It has been 
estimated that about five percent of the 
population are problem drinkers. Nearly 
all of them probably are drivers. 

We do know, however, something about 
the character of abusive drinkers who 


The Facts About Drinking and Driving 
drive after drinking. For instance, they 
are predominantly men who are often al- 
coholics or problem drinkers. Typically, 
but not always, they show substantial his- 
tories of violence and social problems in 
other areas. They have frequent contacts 
with the courts and social agencies. Many 
have convictions associated with exces- 
sive drinking. 

In 1967, about 180,000 drivers had their 
licenses suspended or revoked for alcohol- 
related offenses. And over a million such 
cases have been reported to the National 
Driver Register of the National Highway 
Safety Bureau over the last several years— 
many of them involving repeaters. 

Surprisingly, there is as yet no machin- 
ery in our courts for suspending the driv- 
ing licenses of individuals arrested for 
other alcohol-related offenses, even though 
these are the people most likely to be 
eventually involved in serious car crashes. 
The courts should recognize that these 
persons are sick, and should prevent them 
from holding a driving license until they 
are cured. 

Alcohol screening tests. Within their 
limitations, many law-enforcement agen- 
cies do a creditable job of detecting 


drunken drivers, but our legal system is | 


not yet geared to identifying and handling 
abusive drinkers who drive. A driver can- 
not be compelled to take an alcohol screen- 
ing test in this country, even when arrested 
for drunken driving (or an associated of- 
fense) and asked to do so. Hopefully, 
however, we are moving toward the day 
when authorities will be able to require a 
driver, on suspicion alone, to take a sim- 
ple screening test—such as blowing into a 
tube—to determine the alcohol concentra- 
tion in his blood, as is done in England 
and other countries. 

In England's first year of systematically 
using the so-called breath test to screen 
drivers suspected of abusive drinking, traf- 
fic deaths decreased by 14 percent. 

In this country we need to develop 
constitutionally acceptable methods for 
detecting drunken drivers, as well as re- 
search and treatment techniques for iden- 
tifying and remedying their drinking 


problems. If we can find acceptable ways | 


to identify the drunken driver and remove 
him from the highways until cured, we 
could save some 25,000 lives each year. is] 


GOVT. SURPLUS vacan SAVE £90% 


DUAL-PURPOSE NAVY GEN. 

Two gen. in one. DC side rates 200 
AMP @ 24 to 28 V. AC side produces’ | 
1200 Watts @ 115 Y. Exe, for making 
vour own are welder or fur lights, hot 
plates, fadio, etc, 14" L x 6” din. 
Tested prior to shipment, GOV'T COST 
$3500. $17.50 (Stk. #220) 


ELECTRIC GEAR MOTOR 
Heavy duty, all ball bearing const. Rate! 
approx. à H.P., @ 24 V.D,.C. Turns 400 
| RPM no load on 12 V.D.C. 750 RPM on 
/ 24 V.D.C. Contains magnetic clutch. 11 a” 
shi aft free wheels with power off, Reversible, 1615" I, x pli ,^ 
dia. Like NEW, Tested prior to shpe. Approx, GOVT COST 
$250, Shpg. wt. 40 Ibs. $27.50 (Stk. #2410) 


= i 


ELECTRIC UTILITY PUMP output up 
to G60 gal. per hr. @ lH PSI. Exc. for 
water, fuel, insecticides, ete, Aluminum 
dapi bia s Runs on 12 or 24 V.D.C, 
Explosion-proof motor, Inlet & Outlet ports are 15^" pipe, 
Draws 5.2 amps. 034^ II x à» W. Approx. GOV'T COST S150. 
Shpg. wt. 8 lbs. NEW. $14.50 (Stk. + 24864) 


Send 25c for amazing catalog with 1000's of | 
bargains in hydraulics; electrical, marine, auto- 
motive items, etc. Order from ‘ad. All prices | 
FOH Culver City. 007g deposit required for | 
COD, Cal. res. add 5679 sales tax. Include Zip. 
Satisfying world-wide customers since 1945. 


AIRBORNE SALES CO. Dept. rz) 


-8501 Stellar Dr., Box 2127 + Culver City, Calif. 90230 


AIRBORNE SALES” 


REPOWER with a 6 or V-8, H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. State year 
& model. Jeep or Scout. Want fast 
action? Give us FULL INFORMA- 
TION. Send $25.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 97801 


is Dial Čäliper sy; RANGE | 3 for 
. * Measures inside, outside, depth & step rerdhgs 
Dial graduated In .001" unbreakable, rust proof, pate 
construction of Borg-Warner Cycolac®, Verniers ^ ee 
1/10 e instructions included. geno 25€ FOR CATALOG 


U. S. Surplus high speed 
milling files going fast. 
NEW, in G.I. packs. Hardened steel, 
for filing, milling, routing, drillin:z-— 
any work in metal or wood. Use in 
l4 in. drill, etc. Big tools, from 14 
to 1 in. wide. 
Get these most useful tools now. 
16 tool set—rovernment cost 5109. 
$ 9.00 to ou! 
36 tool set——4rovernmenti cost BUA! A 
$15.00 to you! 


WE PAY POSTAGE. A LIFETIME BUY! 


{00% GUARANTEED. 


TEXAS SURPLUS a ata 146 | 


HUNTING, SURVIVAL sn THROWING KNIFE. j 


| Heavy duty knife has honed, razor-sharp blade tooled 
from finest imported sword-steel. Polished, mirror-like finish. West 
ern frontier style leather handle. Use for fish, game, skinning, clear- 
ing underbrush, digging, blazing trails. Excellent throwing knife. 
Will pierce metal, split a small tree, bring down game. Popular with 
outdoorsmen for survival, protection. Free illustrated ‘‘Championship 
Knife Throwing’ guide included. Send $2.98 cash, check, M.O. to 
VIKING, Dept. X-11 Box 10880, Houston, Texas 77018. 
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ORDER 


SHOPPERS' MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 
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EVERY HANDYMAN NEEDS 
HANDY DANDYS 


Handy Dandys are sturdy, plastic caps that 
snap into YW" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of supplies, parts and 
small tools. ‘‘Try-‘Em-Out Package'' of 8 
[only $1 ** 36 for $3.50 ** 72 for $6 ** 500 
for $36.50. Shipped USA postage prepaid— 
no C.O.D.s. Wickliffe Industries, Inc., 
P.O. Box 286, Dept. PS-5, Wickliffe, Ohio 
44092. 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Mow, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 


less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Box 4327 A-31 
48126. 


Universal Bodybuilding, 
Northeastern, Dearborn, Mich, 


ONLY $39.00 BUYS COMPLETE 
FLEXIBLE SHAFT TOOL KIT 


This is the most wanted tool for grinding, 
carving, routing, polishing, cutting, buff. 
ing, etc. You get handy hangup model 
FOREDOM Flexible Shaft Power Tool com- 
plete with Mis HP electric motor, flexible 
shaft, and all purpose collet-type hondpiece. 
FREE accessory kit worth $7.00 included 
when you send check or money order, Money- 
back guarantee. FOREDOM ELECTRIC CO., 
Dept. PS-255, Bethel, Connecticut 06801. 
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DRILL SHARPENER 


SIMPLE & 
EASY TO USE 


GOOD BIT EASIER 


New, patented Per-Fec Drill Sharp-ner holds 
drill points in exact position for sharpen- 
ing against grinder, Drill rests in the 
trough on a knurled screw which is adjusted 
with the aid of a spring. For the first time 
one step completes the sharpening without 
moving the position of the drill in the 
trough. Sharpens V4" to y” drills. Only 
$4.95 ppd. (Grinding wheel not included.) 
T. W. Simpkins Co., 4510 A Montano Ave- 
nue, El Paso, Texas 79903. 


Sam Thousands of | 
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SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 


Millers Falls, Skil, Thor, Wen, Disston, Wiss 


Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25« for our big 132 page tool catalog to- 
day. Silvo Hardware Co., PSD-5, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


PEG-O-CLIP 
ENDS WORKSHOP CLUTTER 


A universal holder that can be used with 
baby food, mustard, instant coffee, spice 
or mayonnaise jars, Holds tools, kitchen 
utensils, sewing supplies; can be used on 
peg board, shelves or walls. Strong— Con- 
venient—Versatile. 10 for $1—or 30 for 
$2.50. Postpaid. No C.O.D.'s. McGregor 
Enterprises, Box 98, Alba, Michigan 49611. 


531 32nd St., Union City, N.J. 


cn m. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I‘Il prove you can slap on 4” of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 


building miracle when you send for my free | 
course. Send only 25¢ to cover postage and | 


handling to Joe Weider, Dept. 100-59D2, 


"How to Be Your Own Home Electrician,'' 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. $1.95. Popu- 


lar Science Skill Books, 44 Hillside Ave., | 


Manhasset, N.Y. 11030. 


GET MAIL ORDER RESULTS 


Mail Order Advertisers: Popular Science 
Monthly offers you top-flight results at 
low cost. If you sell to men, find out how 
Popular Science can bring you the kind of 
results you're looking for. Reach the qual- 
ity market in the science-mechanical field 
with an ad in our next issue, Write or tele- 
phone today for complete information. 
Harry Fleischman, Popular Science Monthly, 
355 Lexington Ave., New York, N.Y. 10017. 
Phone: 212-687-3000. 


MAIL 
ORDER 


SHOPPERS' 


DO IT YOURSELF - - - - LIKE A PRO! 
BUFF & POLISH METALS & PLASTICS 
AS A HOBBY OR FOR PROFIT 


herr Attention getter 
x NS JN With 5-hp 
ER Wa. Re Prise a Seton COMPLETE METAL FINISHING 


a full house. 
Up and away. With 
ss tough styling. 
1. And Mini-Matic 
f! 2-speed automatic. 
I. Beboldona 
"Lil" Indian mini-bike. 


STARTER KIT +10 


Schaffner's Complete Metal Finishing Starter 
Kit 10 includes 3 asstd flapwheels, 2 Satin 
Finishing Wheels, 2 Buffing Wheels, and 4 
Bars of Buffing Compound. x value 332.96: 
introductory price only $817 . « For 
further information on how to it vour own 
Metal Finishing (buffing and polishing) Shop 
write . . . 


SCHAFFNER MFG. CO. Dept. PS3 
Schaffner Center, Pittsburgh, Pa. 15202 


Mil) MICHRINA ENTERPRISES, INC. 


See your dealer. 
Or send 25c to "Lil" Indian brochure, 11865 
Levan Road, Dept. 3. Livonia, Michigan 48150. 


m 
2 WEEKS, 


133 LBS. 


“Partial Lisi 
of oum br 


| a bid 
GAINS 13 LBS. IN 14 DAYS 


That's what Al Ehrlich did on the Crash- 


LLAT st HERI, reer "m ~ Pa kiat fein 


: Weight Formula #7 Plan. This pleasant, 
teri, acd WU il natural method has helped thousands of 
Sed cecal FIF I value of Fh An p LT] other underweig ht men and women gain 
FU amd cono mont Na dee Veoriments pounds of healthy weight fast. Crash- 
id handing SPUCIAL 1 Hag ERIT mak dr, Weight is a super-packed delicious drink 
foe Y (Maxumuria 2 [iaga per Lousteetciet ) bleal E with 1800 extra calories, Comes in 2 tasty 
for beginner ur afea ed: cells stor = uppls flavors: chocolate or vanilla (indicate 
lamiteid. Unler Dadag! Surry. mo VUE. Foregin 


choice). Free 56-page weight-gaining course 
included. 7-day supply $7.50. 14-day 
supply $14.98. Joe Weider, Dept. 100- 
59CW, 531-32nd St., Union City, N.J. 
07087. 


orders BS UT more 


Matt Numiss, Dept. PS5, 2928-41 Ave.. N.Y. 11101 
TS 


How To Build Your Own 
FURNITURE 


Now you can mika Fir eli varii be proud of 
—even if you never tried your hand at it before! 
The ingenious new DeCristoforo Component 
System makes it easy, shows how to make per- | 


fect pieces. Drawers, doors. cabinets, dividers, 


shelves, tables. desks. chairs, bed frames—you 
learn to make them all, from simple combina- 
tions of alaba, rails and legs! How to select 
and work with all woods, plywoods, composi- 
tion boards, ready-made components. brackets. 
fasteners, hardware, everything you need to 
turn out a top job every time! Only $1.95. 

Popular Science Skill Boos, 44 Hi liside 
Ave., Manhasset, N.Y. 11030 


JET CHRONOGRAPH AND STOP WATCH 
now P $12.95 direct from Switzeriand 


nV Unique wrist watch that tells 
J^. time, measures distance, regis- 
ters speed and serves as à 
Stop Watch. It has 6 dials, 5 
hands, 2 push button con- 
trols. Outer revolving Com- 
à putozraph ring serves as 
19, un elapsed time recorder 
ie for parking. sports, confer- 

S ences ete, Luminous hands 
and dial are clearly legible 
" in the dark. : Matching 
heavy luxury stainless steel 
band. It looks impressive on 
your wrist or makes an ideal 
gift on any occasion, Satistac- 
tion guaranteed or money back. 

v Send dollar bills, M. O., bank 
check or personal check. No C.O.D.' s. 


 PROTIL WATCH SA, Dept. PS-569 
Gartenstrasse 10, 8039 Zürich/Switzerland 


10-DAY FREE TRIAL 


New electronic circuit 
guarantees at least 
TWICE THE DETEC- 
TION ABILITY of any 
detector in this price 
range or your money 
back. Find gold, silver, 
coins, old weapons, etc. 
Works through earth, 
beach sand, water, 
wood, rock, etc. New 
circuit gives more 
power, more depth. 
Not a “probe” type 
but a fully elec- 
tronic, 1969 model 
detector never fii 
offered before and i 
available only 
from VIKING. 
Only detector in 
this price range 
sold on 
unconditional 
MONEY BACK , 
GUARANTEE! 
You must 


POST 
PAID 


Fij agree it will out- 
: perform any detector 
; costing TWICE this 
ifj ^ low price or return in 
i i 10 days for refund of 
f 1 cost. Only VIKING 
j dares make this offer. 
f Fully transistorized, 
'  usesordinary 9V battery, 
weighs 2 pounds. Gives 
loud, clear signal when 
Ji object is detected. 
W NOTHING ELSE TO BUY. 
i Complete, ready to operate. 
Send $29.95, check, cash or 
ji MO. for postpaid shipment 
or $3.00 and pay postman 
! $96.95 plus small C.O.D. when 
/ delivered. 


VIKING DETECTORS 


Dept. V-3, Box 10880 
Houston, Texas 77018 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


MART 


Swiss Watchmakers 
Break-through! 
Now available 


after years of 
development 


ET 


WRIST WATCH 


Flashes time and date 


directly in numerals 

This is new! This is good! Know 
the time exactly to the second by a 
quick glance at this strikingly design- 
ed Swiss jewelled-movement wrist 
watch. 

Flashes hour, minute, and date in 
large, clear numbers. Gold or silver- 
tone case Capacity. , tarnishproof stain- 
sess steel back, satin-brushed dial. 
Sweep-second hand, black leather 
strap. Shock-resistant, unbreakablc 
mainspring. 
Have the time of your life for only $24.98 ppd. 


10-day  money-back guarantee.  1-ycar 
warranty. 
Sotisfaction guaranteed. Prompt shipment, 
Send check or money order—no C.O0.D.'s 


HOBI: Dept. PY-59 


7 Delaware Drive 
Lake Success, N.Y. 11040 


Searching? 


| Should you wait years to meet 


your match?? Take the opportu- 


nity to establish new friendships 


NOW!The computer has smashed the 
social time barrier . . . 


Request free 
questionnaire 
$10.00 fee 
payable 
when you 
return 
questionnaire, 


COM/PAIR SYSTEMS, Inc., PS-3 
194 Nassau St., Princeton, N.J. 08540 


Name 


AGTU dn mim ERE p E 


^ Conyrght 1966 COMPAIR Systems Inc. 
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CLASSIFIED ADS $1.75 per word ins 
| rds. Adverti 


advance. Minimum ad, 10 wo 


1 AUTOMOBILES & 
MIDGET CARS 


“ANTIQUE Automobile Appraisal" Price 
—Research Manual $4.95. Box 380, P.O. 
+6, Saskatoon, Sask., Canada. 


2 AUTO SUPPLIES & 
EQUIPMENT 


BURGLAR-ALARM for cars! Protects 
Car, Tires, Gas, Contents. Fits All makes! 
Easily Installed! 10-Yr. written guaran- 
tee. $12.95 pp. Protect-Alarm Systems, Box 
805. 


MODEL “A” Parts. List 25c, Matco, 303 
South Walker, San Pedro, Callf. 90732. 


AUTO Parts for old cars and new. All 
makes. Catalogue $1.10. Antique Parts, 
Milwaukee, Wisconsin 53204. 

CROSLEY And Foreign Car Parts Dis- 
counts. Service. 616 Burnside. Inwood, New 
York 11696. 


AUTOMOBILE Vinyl top & Upholstery 
dressing by DECAL. New beauty and pro- 
tection in minutes. Just wipe on, let dry. 
INTERIOR: EXTERIOR: $5.45 Qt. Post 
Paid. Check or M.O. DECAL COMPANY, 
P.O. Box 3915 Youngstown, Ohio 44505, 


AUTO TRAILERS & 


CAMPERS 


BUILD Your Pickup Camper. Precut 
Kits. Blue Prints. Supplies, Literature 10c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


PICKUP Camper, 


hattanooga, Tenn. 37401. 


t2 


Trailer or Pickup- 


10c. V 
wood, Minneapolis, Minnesota 55403. 


PICKUP Camper, Pickup- 
Cover.. 
Plans $3.95 each. Cover plans $2.00. Con- 
version Plans—Econoline type van $2.95; 

enger bus or delivery van $2.95. Satis- 
action Guaranteed. Equipment Catalog 
$1.00 (refundable). Detail loc. Viking 
Camper Supply, 99-J Glenwood, Minne- 
apolis, Minnesota 55403. 


Trailer or 


i 


AMPING trailer kit. Tent top. 16' size | 


C 
$333. Complete do-it-yourself plans with 
15 photos $3.00. Circulars 15c. Stratford 
Trailers, 3765, Stony Creek, Conn, 06405. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


BUILD Your Own Minibike! 
ING REQUIRED!! Plans i 
Enterprises, Dept. PS-5, Box 9216, San 
Jose, California 95117. 


haust systems. Send 25c. G.E.M. Products, 
496 East St. Charles, Carol Stream, Illi- 
nois 60187. 
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sere Using BO. Box 
1n AU. 
number in ad must furnish complete name & Meet a ru 


| Automobiles & Midget Cars 


... Build Yourself. Save! Complete | 


. Build Yourself. Save! Complete 


| Welding, Soldering 


for our records. 
June 28) 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising Agencies & Services 
Agents Wanted ....... coe oor A 
Antiques, Relics & Indian Goods 
Astronautics . 
Author's Service ....-<ecsceeesercees 


Auto Supplies & Equipment . 
Auto Trallers & Campers 
Aviation ^o» & & à & b à d$ boh 5 à m» Ó 5 - B B OS & A à À à d 
Birds & Animals À 
Boats, Inboard & Outboard Motors ..... 
Body-Building, Self-Defense Courses ... 
Books & Magazines ............- 
Business Opportunities .............. 
Buy It Wholesale ........... RURSUS . 
Cameras & Photo Supplies 
Camping Equipment & Tents ........5: 
Cartooning, Sign Painting 
Coins & Currency 
OCT GE onic ee FUR ILE oe a wk ec ees aoe 
Detectives 
Do-It-Yourself ........ "TNT 
Earthworms, Crickets, Frogs ......... 
Education & Instruction 
Electrical Supplies & Equipment ...... 
Electric Trains, Kaceways 
Employment Information 
Engines & MOtOFM ....4..»»» 27291 
Field Glasses, Telescopes, Microscopes . 
Flowers, Plants & Nursery Supplies .... 
For Inventors Tm 
Formulas, Plans, etc, 
For Sale Misc, 
For the Home 
Garden Supplies & Equipment 
Gemstones & Costume Jewelry 
Gifts ...... KR A RU cR ci NCC JR A n P ll 
Good Eating & Foods 
Government Surplus 
Hi-Fi, Stereo, Electronics .......... T 
Hobbies & Collections 
Home Craftsman 
Household Pets 
Import—-Export 
Inventions Wanted .....2.so soo mn 
Jokes & Novelties ,.... coeno 
Loans by Mail Wm ; 
Magie Tricks, Puzzles, ete, ..... orn n 
Minerals & Precious Stones 
Miscellaneous 
Models—Ships, Planes, Rockets . 
Moneymaking Opportunities .......... 
Motion Picture & Color Slides ........ 
Motorcycles, Bicycles & Supplies 
Musica] Instruments 
Of Interest to Women 


W m B T " T" T" P" T" T? P itt tft tt oe oe g*d 


itt tt oe SC BP 5$ et BOR 4 


& e & - &» à.» 4 a Ea & o5 


= e > m m m B mw 


" ww aa m." B » ww & W m 


iss > ë 
a A E | 


" w w & M Bb w d mw 5 b hh m mw | 


à 5$ © s B OB E * Bo^ w 


Old Stamps Wanted 
Personal ......... 853.23. 9 9.9 RO cde DR RC m 
Phonorraph Records, 
Photo Finishing. 
Plastics 


" ft P S&F TP HB 4 B ü m & 5$ & w* dá 


€ B à à B à B d d à à & m» EB P m» p mÀ Ww HÓ à Bo* *» 
" 9 * 5 5 * W à& & 
‘tt & © à 
"B w" 8^ à m5 4 3 5 WF d à 9 4& & E 


Remalling Services ........ dCi era ae 
Resorts & Travel *" » à& & b P »; & E s ë = @ *" s = o* 
Kubber Stamps & Office Supplies 
Salesmen—Distributors Wanted ...... 
Science & Chemistry 
Song Writers . 
Special Services ..sssecsevevcsesunuen 
Sporting (Goods, Fishing Tackle, ete. .. 
Stamp Collecting .. 

Tools & Machinery ........... TIR 
Toys & Games 5" s» b b B B à à» Bo à B B à P à à B B ob 5 
Treasure Finders & Geiger Counters .,,.,. 
Wanted to Ruy 
Watches, 


LJ E E E E © à á m» * os. p w E Ww 


Clocks—Sales & Service 


| BIKE feature 


| Catalog 25c. 


POPULAR 
SCIENCE 
MONTHLY 

355 Lexington Ave. 
New York, N. Y. 10017 


s. Closing date for July issue (on sale 
is May 15. No cancellation after April 10th. 
Send copy and remittance O. K. Kelly, Classified Adv. Mer. 


INDIAN Motorcycle Dealers Wanted— 
Fine opportunity to sell new 1969 models 
famous Indian. Also opening for rider 
agents in small towns, rural districts. 50cc 
Ponybike, three speeds, 50 mph small mo- 
torcycle, bigger, faster, more powerful 
than minibike. Speedometer included. 
Specify color red or gold. trail rear tire or 
regular. Immediate delivery. Send check 


, or money order. We prepay freight in U.S. 


Flovd Clymer Manufacturer Indian Motor- 

cycles, Dept. PS. Los Angeles 4, Calif. 

Ee catalog describes our 400 automotive 
5. 


BUILD “Popular Mechanics"  MINI- 
June 1967 issue. Detail 
Plans, photographs $2.50 refundable. Kits. 
parts, engines; factory discount prices. 
Giliom Mfg.; PSC: St. 
Charles, Missouri 63301. 


RALEIGH Bicycles. parts & accessories 
3-5-10-15 speeds, folding exercisors, tand- 
ems, unicycles. Send 50c for catalog. 
Stuyvesant, 178 First Avenue, New York 
City 10008. 


HARLEY-Davidsons — Used bargains. 
New, used parts, accessories. all models. 
Bulletin 35c. Enuth's (Factory Dealer). 
te e eM du Lac, Milwaukee, Wiscon- 
sin 53206. 


-e l e 
— 


MOTORCYCLE Turn Signals. Acces- 


sories, Catalog 25c. Houston, PS, Lockport. 


Illinois 60441, 


HONDA 50-90-160 Speed Equipment. 
Cams-Big Bore-Stroker. Columbia Engi- 
neering, 2105 E, 37th St., Los Angeles, 
California 90058. 


CONVERT Bicycle To Motorbike! Plans 
—$2; Go-Cart Plans—s2, Go-Byk Indus- 
tries, Rothsay, Minnesota 56579. 


MOTORCYCLES At Wholesale Price. 
Valley Imports. 14114 Mack, Detroit, Mich. 
48215. Send 25c. 


FOR MOTORBIKES, JACKETS, HEL- 
METS. what have you five ''night and 
day” psychedelic flowers and two blooming 
strips! Identify, decorate, protect. $2.00 
Postpaid. Wilton Printed Products, Dept. 
PS. Wilton. Maine 04294. 


5 AVIATION | 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas. Information, $2.50. Build 
"Executive" Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development. 
Box PS147, Washington, N.J. 07882. 


NEW surplus aircraft type Continental 
T-cylinder air cooled 240-HP engines. 
Lightweight. ideal for airboats. snowsleds. 
auxilliary power. etc. ady to run, 
$395.00. Brochure 25c. Chris Stoltzfus, 
Coatesville, Penna. 19320. 


AIRBOAT. Propellers, Engines, Plans. 
Kits, Supplies. Complete Airboats. Out- 
board  Airdrives. Catalog $1.00. Banks- 
ee Box 3301-G, Ft. Worth, Texas 


L1 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land water, 
powered by ordinary lawn mower engine, 
Easy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, Ariz. 85251. 


HELICOPTER. QOne-man, Portable, In- 
formation 10c. Kit information 10c. Photos 
25c. Three-view drawings 25c. Plans $1.00, 
Compcop, Box 1267, Redwood City, Cali- 
fornia 840604. 


6 ASTRONAUTICS 


 ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information, Fast Service, Estes 
Industries, Penrose 32, Colorado 81240. 


ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 


SOLAR Flying Saucer Lifts Animals— 
See Spacetronics Ad Under Science-Chem- 
istry Column. 


APOLLO 8—Eight full color 8 X 10 pho- 
tographs. $2.50. “Twenty Years of Space” 
—208 page eiie of rocketry at Ameri- 
ca's Spaceport, through Apollo program. 
Hegular binding. $4.25. Deluxe hard bind- 
ing. $7.95. SPACE-—320 North Atlantic 
Avenue, Cocoa Beach, Florida 32931. 


FLYING Saucers Nasa vicinity photo- 
graphic proof $1.00. Spotters, Box 33281, 
Houston, Texas 77033. 


7 BOATS, INBOARD & 


OUTBOARD MOTORS 


KAYAKS—One-man $19.50; two-man 
$24.50; Sailboat $44.00. Exciting Sitka 
Kavak Kits known world wide for speed 
and safety. Assemble in one afternoon. 
Free pictorial literature. Box 582-5, Wil- 
loughby. Ohlo 44094, 


PLANS. Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs, New ''Glen L" Boats B' to 36’ 
Sail, Jets, Inboards, Outboards, Cruisers, 
Houseboats, Hot Boats. Catamarans. Hy- 
dros ''plus'" boat trailers and a camper. 
Send 50c for complete catalog. New How 
To Build Boat Trailers" Book $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Bellflower, 
California 90706. 


NEW. used, rebuilt marine motors, Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water. Michigan 49036. 


NEW 1968 McCulloch and Other Out- 
boards. 4 H.P. $108.00... 712-$224.00 . . . 
9 Electric Start £288.00 18-$316.00 . . . 
40 Electric $514.00 . . . 65 Electric $698.00 
. . , All Sizes . . . Literature 50c. Elec- 
tra Marine, 1427 Broadway, Brooklyn, New 
York 11221. 


BOAT PLANS, FRAME KITS, 

BOAT KITS. World's largest catalog— 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Itunabouts. Deep vee's, Catamarans, Tri- 
marans. Houseboats, Sailboats from Small 
Sail Fish to 34 ft. motor sailers, large 
selection of inboard and outboard Hy- 
droplanes, Send $1.00 for large new plan 
AD kit catalog or £2.00 for catalog plus 
Boat Builder's Guide, Clark Craft Boat 
Company. 16-S Aqua Lane, 
New York 14150. 


Tonawanda. 


PROFESSIONAL Marine Engines from 
Star Marine kits. Engines—Gears-——Props 
—Everything necessary for your boat pro- 
pulsion, Write for free brochure. Star Ma- 
rine Engine Works, Berkeley, Calif. 94710. 


FREE catalogue—plans for canoes, ka- 
yaks. accessories. Quicksilver, 115 Mc- 
Gavock Pike, Nashville, Tennessee 37214. 


FIBERGLASS Canoes. Four Exciting 
Models. Easily Assembled Kits. $390.95 up. 
Factory Direct. Free Literature, Riverside 
Canoes, Box 5585-CE, Riverside, Califor- 
nia 92507. 


FREE 1969 Catalog—Gray inboard, in- 
board-outboard marine eneines, 
and diesel, Graymarine Corporation. Cold- 
water, Michigan 496036. 


gasoline | 


BOAT Kits, Molded Fiberglass. Save 
monev—assemble vourseif. Factory meld- 
ed sections bond into one-piece craft, 30 
modüdels—14' to 3J3', Cruisers. Runabouts, 
Houseboats, Sailboats. Big line  acces- 
soriles, motors, trailers, Easy terms, Free 
88 page catalog. Luger, Dept. AC-69, 9200 


nesota 55431. 


FIBERGLASS, Resin. Foam, Brass, 
bronze screws. Prepaid. no tax, Boat plans 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 


INSTANT Boats for fishermen and hunt- 
ers, Send 10c for color catalog of Inflata- 
bles. Joseph Caragol. Inc.. 95 Broad Street, 
New York, N. Y. 10004. 


"FIBERGLASS Cloth. matt, polyester, 
epoxy and foam resins. Lowest prices. 
Seifert's, Box 1206-X, Green Bay, Wis- 
consin 54305. 


9 


ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send $2. Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. NT, 3543 East 16th, Los Angeles. 
California 90023. 


10 WELDING, SOLDERING 
WELDERS — 110/220, 150 Amperes 
$53.50. Morris. 1070 Inner, Schenectady. 


New York 12303. 


11 DO-IT-YOURSELF 


DO-IT-YOURSELF Simplified-Central 
Air-Conditioning. Approximately $400 for 
homes with forced Air Furnace. Write for 


step-by-step brochure.  McGraw-Edison 
oe toe N. Clark Street, Albion, Mich. 
49224. 


WATER!' Drill Your Own Well the 


easy, economical way with Amazing New 
Invention. Save 75°. Free information. 
DeepRock Drilling Company, Opelika, Ala- 
bama 36801. 


BURGLAR-Fire Alarm supplies and in- 
formation. Free Catalog. Protecto Alarm 
Sales. Box 357. Birch Run. Mich. 48415, 


REPAIR Manual. Automatic Washers. 
dryers, dishwashers. 20- different man- 
uals. $2.75 each PPD. Send make and 
Model number. Major Appliance 13108 
Caine Ave., Cleveland, Ohlo 44105. 


12 HOME CRAFTSMAN 


J FREE! World's largest leathercraft cata- 
log. Hundreds of Make-it Ideas, Tandy 
Leather Co., Dept. J-67, Fort Worth, Texas 


*FREE Catalog—over 10,000 handicraft 
items. Supreme Handicrafts, Box 395-PS. 
Sioux Falls, South Dakota 57101. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards. dog leashes, etc. Special 
offer! Beginner's book. catalog and quality 
cord samples 25c. P. C, Herwig Co.. Dept. 
T1-P1, 264 Clinton St., Brooklyn, New 
York 11201. 


FOUNDRYETTE 2400 F, 115 to 48 Ib. 
capacity. Circular 10c. Kansas City Spe- 
cialties, Box 193, Middleton, Wis. 53562. 


PATCH Chipped Porcelain Sinks, Tubs 
Yourself-Easy!! Kit $3.69, '"Patchmaster'', 
68 Glenn. Camarillo, California 93010. 


PLAYHOUSE Plans. Build playhouse de- 
light your children. Plywood construction, 
8' X 6' X 6!.' Send $2.00 to: Playhouse 
Plans. Box 2283 Station A, La Mesa, Cali- 
fornia 92401. 


STAINED Glass lamp kits and supplies. 
Catalog 10c, Ascherl Studios. 868 Center 


. Road. Hinckley, Ohio 44233. 


| Interstate 35 W South, Minneapolis, Min- , 


STAINED Glass Hobby Supplies. In- 
structions. Wittemore-Durbin, Box 2065X, 
Hanover, Massachusetts 02339, 


—— a MEE 


Lighter Mechanisms'', 


"CIGARETTE 

Mount Into Shopcrafted Bases. Write: 
Craftmark. Station A, Box 113-SA-l, 
Flushing, N.Y. 11358. 

$21.00 HOUR Profit  Possible—from 
Home Picture Framing Business. Write: 


Japs, 126-LM, Seventh North, Hopkins, 
Minnesota 55343. 

CABINETMAEKING Made easy and, 
"How To Make Formica Counter Tops." 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals, Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
seventh North, Hopkins, Minnesota 55343. 


13 TOOLS & MACHINERY 


SMALL Foundry Furnaces, Supplies. 
Free Literature. Pyramid Co., 3736 South 
ith. Avenue, Phoenix, Arizona 85041. 


—— eA 


BLUEPRINTS. Lathe milling attach- 
ment. Details. Dan M Potter, Box 73, Ce- 
dar Rapids. Iowa 52406. 


. Direct Supply, 
Springfield, Ohio 45505. 


14 ENGINES & MOTORS 


BiG Steam Engines, Kits. Catalog 50c. 
Reliable Industries, New Baltimore, Michi- 
gan 48047. 


1424 Barclay, 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


OPERATE Three Phase Motors from 
Single Phase Lines. Reliance Three Phaser 
Operates Motors 14 thru 5 Horsepower, 
Price $29.95. Literature on Request. Re- 
liance Electric Manufacturing Company. 
New Albany. Mississippi 38652. 


OPERATE Three Phase Motors from 
Single Phase, Three Ways, $2.00. Donald 
Howell, Barnesville, Ghio 43713. 


18 CAMERAS & PHOTO 
SUPPLIES 


19 MOTION PICTURE & 


COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE ,. 
Only $1.99. See Laure! & Hardy. Chaplin, 
Fairbanks, Keystone Cops. Gish, Pickford, 
Chaney . . . comedy, drama. adventure. 
history from the silents! Taste the fun of 
great movies right at home! Order today 
... Specify standard or Super 8. Free cata- 
log, BlackhawE Films, 701 Eastin-Phelan 
Bldg.. Davenport. Iowa 52808. 


FREE! 64-page catalog. 8-16mm film, 
supplies, processing equipment, Superior, 
442-448 N. Wells. Chicago. Illinois 60610. 


35MM. COLOR SLIDE SAMPLER... 
20 "best" 2" x 2", . . $1.00. Free catalog 
Hundreds of sets ... travel, circus, wild- 
life. flowers, railroads. war. etc. Order to- 
day. Blackhawk Films, 702 Eastin-Phelan 
Bldg.. Davenport. Iowa 52808. 


FREE Catalogues. 5.000 8-16MM Films. 
International-S Films, Greenvale, N.Y. 


UNUSUAL movie supplies. Free circular. 
Esoh. 47th Holly. Kansas City. Mo. 64112. 

35 MM COLOR Slides, 10.671 Individual- 
ly Sold. Described Encyclopedia-Catalog 
loc. Wolfe Worldwide. Dept. 16-59. Los 
Angeles, California 90025. 


16mm SOUND Features And Shorts, 
Bedner, 5300 So. Talman, Chicago 60632. 
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amm. SUPER 8 16mm. film processing, 

uplicating, enlarging, reducing, rejuve- 

p mg Fresh film, Movie subjects, List 
250. Movies, 614 Washington, Allentown, 
Penna. 18102. 


SPACE-Nature-Underwater slides. Sam- 
ple slide 25c, free catalog. IMRE. Box 608, 
Dana Point, California 92629. 


16mm SOUND Features, Shorts, New. 
Free Paine. National 
, New York, N.Y. 


PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! 


20 


Expert photofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45; 8 Exp. Eodacolor 
$3.40; 35MM Kodachrome, 20 slides, $3.15: 
Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete price list. 
Direct Mail Photo. Box 658352-PS, Pitts- 
burgh, Pennsylvania 15218. 
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21 HOBBIES & 


COLLECTIONS 


FREE: German Regulation Medal; send 
50c postage, handling, get catalog: Iron 
Cross $1.50; S.S. Pin 50c; Insignia Club. 
Box 71, Rockaway Park, N.Y. 11684. 


COLLECT Military their ire 500 mod- 


els. Catalog 50c. Bussler. Box 107-E, Wol- 


laston, Massachusetts 02170. 


FREE Pricelist. Worldwide Seashells. 


Box 13288, Tampa, Florida 33611, Book $1. | 


COLLECT BOOK MATCHES 
BOOKS Of Matches From Many Famous 
Places. Nice Collection $1.25 Postpaid. Sat- 
isfaction Guaranteed. Koy's, Box 771, Lo- 
gansport, Louisiana 71049. 


3 MINERALS & 
PRECIOUS STONES 
EARTH Science Rochound Magazine 


Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


b 


URANI-SCOPE—fits shirt pocket, use 
sun for blacklight, check for fluorescence 
right in the field—No Batteries. $3.95 p.p. 


IDEAS, Inc. Box 730, Laramie, Wyoming 
820'10. 
23A GEMSTONES & 


COSTUME JEWELRY 


“MAKE PROFESSIONAL 
for Gifts-fun or profit. Send 25c for in- 
structive picture catalog of jewelry parts. 
semi-precious stones, rhinestones, beads 

lus ‘‘How To" section. Easy to assemble. 

as everything you need. ‘‘No special PRIDE 
required". Sy Schweitzer & Co.. Inc., P.O 
Box 71-Gedney Station, White Plains, 
New York 10605. Dept. P. 


24 ANTIQUES, RELICS & 


INDIAN GOODS 


THREE Arrowheads. $1.00. Catalog. 
Stoneman, 1035 West Tabor, Philadelphia, 
Pennsylvania 19141. 


RARE SIKH WAR SWORDS 


dia arsenal. 
75c each postage. 
bans, Vermont 05478. 


CENTURY, St. | 


IROQUOIS Masks, Rattles, Dolls. Cata- 
loguer 25c. Iroqrafts, Ohsweken, Ontario, 
anada. 


25 FORMULAS, PLANS, EIC. 


P.O. Box 13526, 
218 


Orlando, Florida 32809. 
POPULAR SCIENCE 


JEWELRY” | 


3 mineralogy. biolo 


26 SCIENCE & CHEMISTRY 


ETS, New Illustrated Catalog 25c. 


ROCE 
Single and multistage kits, cones, engines, ! 


launchers, trackers. rocket aerial cameras, 
technical ‘information. Fast Service. Estes 
Industries, Penrose 6, Colorado 81240, 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals. Apparatus. Biology. 
Mid- MEE UOS Scientific, 7053 N. Clark, Chi- 
Cago, 


3-D CHESS Rules $2. 3-D Chess Boards 
$10 or $20. Box 6531-K, Hampton, Vir- 
ginia 23368. 


LASER Blueprints for sale, $25.00. Pro- 
fessor John Harris, 4552 North Dover 
Street, Chicago, Illinois 60640. 


ROCKETS!! Flying models—2000 feet 
altitude with powerful motors. Tubes, 
Cones, Parachutes, Launchers. Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Fast Delivery. Centuri Aero- 
space, Box 1988. Phoenix, Arizona 85001. 


ROCKETS. Launching Materials, Flying 
Saucers, Balloons, Cannons, Etc, Free 
Catalog. Zeller, Box 66, Hudson. Michigan 
4 i 


BIZARRE Spy Catalog, 25c. Bylina, P.O. 
Box 09131, Chicago, Illinois 60609. 


CHEMICALS & APPARATUS for OR- 
GANIC and INORGANIC Laboratory Re- 
search. FREE Junior Chemist's Member- 
shi Card. Catalog 25c. WEISSMANN 
LABORATORIES. INC., P.O. Box 2063, 
Providence, Rhode Island 02905. 


CHEMICALS, Apparatus, Microscopes, 
Biological Supplies. 1969 Catalog  35c. 
Sheard Science Supplies, Inc., Columbus, 


| Wisconsin 53925. 


SE 


CHEMICALS and apparatus for indus- 
trial, analytical and does laboratories. 
Catalog 50c. Dept. M-26, Biological Supply 
Co., 1176 Mt. Hope Ave., Rochester, New 
York 14620. 


TESLA Steam Turbine 200 H.P.. 9.000 
RPM. Build !4 size model] for under $20.00. 
$3.00 brings complete. Fan Industries, Box 
7544, St. Paul, Minn. 55119. 


GIANT Chemistry. Astronomy, Biology 
35c. Build UFO-Detector, plans 
Exciting Chemistry Experiment 
Book. $1.00. Xercon Scientific, 8542 Ogles- 


| by, Chicago, Illinois 60617. 


“BUCK ROGERS'-——''MODEL-MASER- 
LASER-RAY PISTOL", Build This Safe. 
Easy To Make-All New ''Color Ray Science 
—Project'"—Course Only $1.00." Build 
This! All New! Solid State Rod Or Doped 
Plastic! Laser-Parts Are Available On 
“THE TIME PAYMENT PLAN'—All De- 
tails are in Course, Only $4.95—Build The 
New Variable Colored Ray, Argon Gas 
Laser—Course Only 5$4.95'"— Build The 
New Steel Burning CO2 Laser, Course 
Only $4.95. 1970 Catalog—-Only-—25c. Sil- 
ver Dollar Science Projects, Green Cove 
Springs. Fla. 32043. 


SAVE! Quality Scientific Supplies 
Chemistry, Physics. Biology. Mineralogy 
Vpr e Back Guaranteed)—Catalog 35c 
Refundable)—Dale Hawkins. 24146 Na- 
ranjas, South Laguna, California 92677. 


ILLUSTRATED perque 
C. 
tories. Evanston, Illinois. 


Chemistry, 
Tracey Labora- 


MOLECULAR Models — New Design. 
Large colorful] mobiles for School. Home, 
Laboratory, Office. 
lin, Vitamin Bl. Aspirin, DDT. 
C. Sugar—$3.95 each, $19.90 all six. Moly- 
mobiles, Box 643, Arcadia, Calif. 91006. 


MICROSCOPE Slides: plant, animal, 
other. Catalogue 25c, Russell, 2442 El Lujo 
Way, Rancho Cordova, Calif. 95670. 


i 
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LABORATORY chemicals supplies, etc., 
including lapidary supplies. The Chemical 
Formulary Series, Mineralogical and chem- 
ical dictionaries, other scientific books. 
Complete lists 25c. Caseco, Box 77, River- 
dale, New Jersey 07547. 


SEARCHING For Economically Priced 
Laboratory Supplies? Gifts With Catalog— 
25c. Hagenow Laboratories: Manitowoc, 
Wisconsin 54220. 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With 
Catalog—35c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


FREE—25 Million Year old Sharks 
Tooth or Chemical Resistant Polyethylene 
Gloves with Catalog. Chemicals, Biologi- 
cals, Apparatus, Microscopes. Minerals, 
Fossils, Telescopes and Books, New Illus- 
trated Catalog Only 35c. Dover Scientific 
Company, Box 6011, Long Island City. 
New York 11106. 


SLOT MACHINE, like professional ma- 
chines in Las Vegas. Pays on jackpot, met- 
al 8" high $5.95 P.P. Professional type ma- 
chine holds $200.00 in dimes & pays odds. 
$49.95 P.P. Catalog of pinball machines. 
slot machines, pool tables. etc. 50c. Coffco 
Distributors. P.O. Box 522, Lake Zurich. 
Illinois 60047. 


LABORATORY Supplies at Discount 
Prices. Catalog 35c. Deluxe Scientific; 
Manitowoc, Wisconsin 54220. 


MICROMINIATURE Laser. Easly As- 
sembled Matchbox Sized Laser, Plans. 
1 Plans, $1. 00 Each: 
, UFO Detector. Time 
is Possible. 50c. Scientific Money- 


Worcester Polytechnic Institute. 
Worcester, Massachusetts 01609. 


FREE 2 Feet fuse with Catalog. 20c. 
j 8886 Melvin, Livonia, Michi- 


PLASTICS 


NEW LIQUID PLASTICS for creating 
unusual gifts with real flower embedments. 
photographs, special collections. Repro- 
ducing originals. Hundreds of other profit- 
able ideas, New Manual 25c. Castolite; 
Dept. 9C2E, Woodstock, Ill. 60098. 


POLYESTER, One Gallon, $5.60. in- 
cludes Hardener. Cardinal Enterprises, 
22117 Kinyon, Taylor, Michigan 48180. 


INJECTION Molding Machine, home or 
lab. complete or kit. inexpensive. ITC, 631 
Harding, Janesville, Wis. 53545, 


| 30 GARDEN SUPPLIES 
& EQUIPMENT 
GROW Lush Juicy Fruit: Beautiful, 


Low cost kits. Penicil- | 
Vitamin | 


Healthy Shade Trees Guaranteed. FREE 
BOOKLET explains amazing Tree Injec- 
tion. VitaSpike, 3527 Aquila Ave, So, Min- 
neapolis, Minnesota 55426. 


31 FLOWERS, PLANTS & 


NURSERY SUPPLIES 


MAKE Flowers Grow From Coal! Com- 
plete Instructions 25c. Bill's Wholesale, 
Box 86, Hugheston, West Virginia 25110. 


32 REAL ESTATE 


CENTRAL Ontario—Choice 640 ac 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps. pic- 
tures, $2.00 (Refundable}. Information 


= 
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| Bureau, Norval 3, Ontario. Canada. 


taxes. Our 52nd annual series of lists, 
describe many choice properties, situated 
Irom coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
Camps, Where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada’s 
minerals, forests and farms. Write today 
for free booklet with full explanation, Tax 
Sale Service, Room 301-H, 85 Bloor St., 
East Toronto 5, Canada. 


GOVERNMENT Lands... Low as $1.00 
Acre. Millions Acres! For “Exclusive Copy- 
righted Report”... plus “Land Opportu- 
nity Digest’’ listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-EE, 
Washington, D.C. 20003. 


CANADA'S Finest Lands. $4.00 An Acre 
and Up. Acquired tte Estate Liquida- 
tions. Suitable For Hunting, Fishing. 
Camps, Cottages. Farming, Timber, Min- 
erals, Investment. Small Monthly Pay- 
ments. Free Descriptive Booklet. Canadian 
Estate Land, Dept. 21, 194 Wilson Ave., 
Suite 101, Toronto 12, Canada. 


NORTHWEST Wooded Wildlands as low 
as $950. Total Price $50 Down £25 Month. 
5-10-20-40 acres for people who love the 
land. ... A piece of wilderness to preserve 
for your own forever. In Northern Idaho, 
Northeastern Washington, and Western 
Montana, In the heart of lakes and big 
game country. All] covered with growing 
timber, Access, Title insurance with each 
tract. This is select land with natural 
beauty. recreational and investment val- 
ues. We have tracts of many types and 
sizes from which to choose, including 
beautiful Northwest Waterfront property 
on the Pend Oreille. Priest and Kettle 
Rivers; and property on Pend Oreille Lake. 
Your inspection welcomed. Write us for 
free list, maps and complete information. 
Write to: Dept WEC, Reforestation, Inc., | 
P.O. Box 8146, Spokane, Wash. 99203. 


$1 ACRE—Canadian Border — hundreds | 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 11, 
110 Church Street, Toronto 1, Canada. 


CANADIAN Vacation Lands; Full price 
$385.00, 40 acres, $10 month. Suitable cot- 


tage sites, hunting, fishing, investment, 
Free information. Land Corporation | 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


NEW REPORT-—''Buying Public Lands 
For Profit or Fun", Only $2.00. CRICK- 
ETT, Box 527, Ardmore, Penna. 19003. 
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FREE Real Estate Catalog! Your best 
investment is Earth; actual property pho- 
tos; specify location desired; don't delay! 
SAFE-BUY Real Estate, P.O. Box 589-PS5, 
Little Rock, Ark. 72203. 


—— á— ——] 


LIST of over 300 farms and ranches in 
Alberta, send $1.00 . . . List of over 200 
business opportunities including Stores. 
Hotels, Motels and Garages, etc. Mail 
$1.00 to Boettger, Box 3400, Calgary 41, 
Canada. 


VACATION HOMES 
START Planning now for your own re- 
treat. Designs from A-Frames to lodges 
now at low cost for your lot. Send now for 
showing floor 


Dept. 152-R, Box 7524, Detroit, Michigan 
48209. 


BUY Without risk for Retirement, Vaca- 
tion, or Investment—under America's only 
“Wo-Risk Purchase Pian''—in Carolina 
Coast multi-million dollar, 14,000-acre de- 
velopment. 10 year money-back guarantee. 
14-acre homesites as low as $695.00; $8.00 
down, $7.65 monthly. Motel, hunting, fish- 
ing. golf, country club, right on property, 
Private ocean beach, 50 fresh water lakes. 
Write for free literature. (Not offered to 
residents of California, Florida, New 
York.) Boiling Spring Lakes, Southport 
2-J, North Carolina 28461. 


CANADIAN Lands, seized and sold for 


SS M l a l MlM SS B P EN 


NEW!—FREE CATALOG! Giant SUM- 
MER edition! Over 4,000 properties de- 
scribed, pictured—Land, Farms, Homes, 


Business—Recreation, Retirement, Select- | 
ed Best Thruout the U.S.! 69 Years’ ser- | 


vice, 515 Offices, 40 states Coast to Coast. 


Mailed FREE from the World's Largest! | 


STROUT REALTY. 60-ZB E. 42nd St., 
N.Y.. N.Y. 10017; 7-ZB S. Dearborn, Chi- 
cago, Ill. 60603; 521-ZB E. Green, Pasa- 
dena, California 90013. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


"LIVE-Catch Animal Traps. A size for 
every Foe Dose: Also fish, sparrow, turtle, 
and other traps. World's largest selection. 
Free catalog. Sensitronix, 2225-MC20 Lou 
Ellen, Houston, Texas 77018.” 


FREE . . . Wholesale Catalog. Beads. 
Spinners, Lure Parts, Sinker Molds, Jigs, 
a Finnysports (PE) Toledo, Ohio 


FISHERMAN'S Dream Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore: Net Making, 
Rod Building, Sinker Casting, Worm 
Moulding, Fly Tying, Fish Smoking, Bait 
and lure components-Everything! Latest 
tackle 'n gadgets. Netcraft Co., Box 5510, 
Toledo, Ohio 43613. 


. FREE 1969 Catalogue! Guaranteed 
Lowest Prices, Fishing Tackle, Archery, 
Hunting and Camping Equipment— Thou- 
sands of items. Cabelas’ Inc., Dept. R, 
Sidney, Nebr. 69162. 

SKUNKED? Never with Yakima $1.00. 
Box 900P. Beaverton, Oregon 97005. 


OUTDOOR Discount Catalog Featuring | tory and Surplus Catalog $1.00 (De 


Rods, Reels, Lines, Golf Equipment. etc. 
Orchard Trading Company, Box 241-PS. 
Hastings. Michigan. 


34 


CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 


Bags. World's largest selection. Free giant 
catalogue. Morsan, 810-G Route 17, Par- 
amus. New Jersey. 07652 or 1999 Route 
110. Farmingdale, New York 11735. 


n — 


SHOWER. PORTABLE, opens 6'6” tall, 
weighs only 8 pounds. Completely self- 
contained, needs no connections to water 
supply or drain. Gives 6 minute shower. 
Order Free Brochure. 


PREFAB Starter cabin, 8x12. Plans, in- 


structions. $1.00. Record. Box 271, New 
Hyde Park, New York 11040. 
36 HOUSEHOLD PETS 

LIVE Seahorses, marine specimens 


aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-207, Dania, Florida 33004. 


BABY Raccoons, Skunks, Monkeys, Fox 
and all other animals. Send $1.00 for 
price list. Slocum, Box 30-14, Grove, Ok- 
lahoma 74344—Telephone 918 786-2201. 


— — — E a 


BUY Direct—Save: Monkeys, Ocelots, 
Birds, Reptiles. Pet Books. List 10c. Ex- 
otic Animal Importers, Inc., Box 3069-11, 
Hialeah. Florida 33013. 


38 BIRDS & ANIMALS 


ee EAEL 


RAISE Rabbits for us on $500 month 


pan Free details. White's Rabbitry, Mt. 
ernon. Ohio 43050. 


l————À mma 


Make Big Money raising Chinchillas, 
Rabbits. Guinea Pigs for us. Catalog—-25c. 
Keeney Brothers, New Freedom, Pa. 17349. 

EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 
Company, Malta 1, Montana 59538. 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment. breeders, instructions. Illinois 
Research Farms, Dept. SP-3B, McHenry, 
Illinois 60050. 

950 PICTURE  Pet-hobby book  50c. 
“EVERYTHING—you name it." Strom- 
bergs' Pets Unlimited, Fort Dodge 517, 
Iowa 50501. 
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| From $7 


39 EARTHWORMS, 


CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas 75104. 


FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war su 
optical bargains. Lenses. Prisms. Tele- 
scopes. Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


lus 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes. kits, parts. war 
surplus, Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Edmund Scientific Co. Barrington, New 
Jersey, 08007. 


43 GOVERNMENT SURPLUS 


JEEPS Typically From $53.90 .. . Trucks 
8.40 Airplanes, Typewriters, 


| Boats, Clothing, Camping, Sporting, Pho- 


! 100,000 Bid Bargains Direct 


tographic, Electronics cag req 


rom Govern- 


| ment Nationwide. Complete Sales Direc- 


| 
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duc- 
tible First $10.00 Order). Surplus Service, 
Box 820-B, Holland, Michigan 49423. 


first $5.00 order). Ruvel, 
race, Dept. 9-M, Chicago, Illinois 60613. 


JEEPS From —$52.50. Typewriters From 
—$4.15. Cars From-—$31.50. Walkie-Talk- 
ies, Motorcycles, Airplanes, Boats, Typi- 
cal “As Is" Bid Bargains From Uncle 
Sam, Tremendous Variety. Exciting Free 
List. Write; Enterprises, Box 402-539, Ja- 
maica, New York 11430. 


GOVERNMENT Surplus — How And 
Where To Buy In Your Area. Send $1.00 To 
Surplus Information PS, Headquarters 
Building, Washington. D.C, 20036. 


JEEP And Government Surplus Buying 
Manual (Jeeps pictured) 50c. Surplus Bar- 
gain Catalogue 50c. Both $1. Bargain Sur- 
Pius Box ITFS, Spring Grove, Penna. 


45 BODY-BUILDING, SELF- 


DEFENSE COURSES 


“GIANT Arms," Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
Sx oo Gaucho, Box 9309-56, Chicago 


KARATE—complete instructions. Illus- 
trated, only $1.25. Bales Co., 650-PS, Met- 
calf, Escondido, Calif. 92025. 

EKING-FU "Iron Palms In 100-days'', 
$3.98 pp. Satisfaction or refund. M 
Enterprises, Dept. 5-5, P.O. Box 1755, 
Honolulu, Hawaii 96806. 


FEAR No Bully! Master Authentic Chi- 


Master, Leongfu (B/35) 119. Anderson, 

Ipoh, Malaysia. 

46 PROFITABLE 
OCCUPATIONS 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
tions. Doolin, 2016 Canton, Dallas, Texas 
75201. 


FREE Book ‘990 Successful, 


Known Businesses." Work home! Pliym- 
outh-35-Y, Brooklyn, New York 11218. 
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FREE Literature — Make Blg Money 
Rais Fishworms and Crickets. Carter 
Farm-10, Plains, Georgia 31780. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
Dept. C-86-R2, 6216 N. Clark, Chicago. 
0626. 


SHARPEN-Scissors. 
sive equipment, supplies, 
hawk, Sheldahl, Iowa 50243. 


47 BOOKS & MAGAZINES 


BACK Date Magazines! Send Needs. 
Midtown, Box 917-P5, Maywood, New Jer- 
sey 07607. 

FREE Catalog!! Hundreds Adult Pic- 
tures, Magazines. Mary's, Box 15170, New 
Orleans 70115. 

"HARD-to-Find'" Adult books. Free 
Catalog. C&S, (PS59), Box 4-701, Anchor- 
age, Alaska 99503. 


NATIONAL Geographic Magazine, 1888- 
1967, any issue. Buxbaum. Box 465-PS3 
Wilmington, Delaware 19899. 


NEW 24 page catalog. 
Warfare, Police Science, 10c. Variety, Box 
395-PS, McDonald, Ohio 44437. 


ADULT Pictures, Books, Illustrated Cat- 
alogue 25c. Refundable. MacLeans, Box 
103, Toronto 8, Canada. 


eS 


ATHEISM, The Philosophy of Science. 
Books. Catalog $1.00. Box 2832, San 
Diego, California 92112. — 


inkers. Inexpen- 
tools. Black- 


BD 


ton, Ohio 43558. 


"BOOKS''—You name it. I have it. List 


Be 


(Deductible first $5.00 order). Paul 
Lane, Box 3135-PS, Davenport, Iowa 52808. 


FANTASTIC "Black Tom Cat” stories. 
Six issues $1.00. Free one wiggle, cute, 
worm, with lst. issue. Satisfaction Guar- 
anteed. “Tom Cat," Dept. 223, Box 364, 
Port Neches, Texas T7651. 


PAPERBACK Catalogue, 270 Pages, 15.- 


43rd Street, N.Y. 10036. 


MEMORISE Ordinary Chemistry Mirac- 
ulously. U.S. $1, postpaid, Fung Puiming, 
Box K1612, Hongkong. 


48 TOYS & GAMES 


KITES, Kits, Plans. Delightful Booklet. 
10c, Kyte Tales, Box 145A, Richardson, 
Texas 75080. 


FREE Catalog. Wood toys, crafts. Omni- 


wood Products, Box 3824, St. Louis, Mis- 
souri 63122. 
49 JOKES & NOVELTIES 


25c BRINGS NEW 1969 brochure. Smoke 
cartridges. Snow storm tablets. etc. M & M 
Novelty, Box 17-2373, Bishop's Corner, 
Connecticut 06117. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated catalog 
10c. Top Hat, Evanston, Illinois 60202. 


COMPLETELY illustrated 84 Page Cata- 
logs. ETT Manhattan Magic, Box 334-5, 


gon TRICKS Catalog, 1969 edition, show- 

in latest magic for pocket. parlor, stage, 
only 10c. Fastest mail service for 54 years. 
l4 Magicland, Dept. 12. Dallas, Tex- 
as 75 


MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter’s, P-200 South 
13th 5t.. Philadelphia, Pennsylvania 19107. 


SENSATIONAL Houdini milkcan, 
Straight Jacket Handcuff. Escapes Magi- 
cian's apparatus. Complete catalog, send 
dime. Heaney Famous Magician, Osh- 
kosh, Wisconsin 54901. 


BE A Magician! Two booklets explaining 
sixty-eight tricks plus large professional 
catalog. $1.00. Magic, Inc., 5080 Lincoln, 
Chicago, Illinois 60625, 
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POPULAR SCIENCE 


Guns, Guerrilla 


HOUDINI MAGIC CATALOG! Worlds' 


Mysterles, Dept. Ft. Lauderdale, 


Florida 33308. 


"MAGIC Color’’—Color is “not seen 
by eyes but by your brain. Prove it with 
this device. Even color blind may see color. 
Scientifically explained. Ideal school sci- 
ence project. $2.00. P.O. Box 15323, San 
Diego, Calif. 92115. 


PEACE BUTTON, 300 Novelty Buttons 
Catalogue 10 Cents. Novelty Mart, Box 
233, Bethpage, N.Y. 11714. 


^ CATALOG £26, 175 pages, 25c. (1.500.- 
399 tricks. jokes, novelties). Elbee 7408-J, 


San Antonio. Texas 78207. 


100 UNSEARCHED Indian-Lincoln Cents 
1800's-1920's $5.00 -*'Coins," TA Broad, 
Lynn, Mass. 01902. 


51 COINS & CURRENCY 


LINCOLNS; Rare Uncirculated 19555S-— 
Exciting new 1968S. Both included with 50 
mixed "S" cents, only $2.00! 19685 nickels, 
9 for $2.00. Silver Dollars $2.45 each. 


PS925, 


Bonanza, Box 4491G, San Jose, Cal. 95126. | 


— 


LINCOLNS: 30 Different Brilliant Un- 
circulated 1954PDS-1968PDS complete 
(Regularly $5.85)—Special $2.95. Silver 
Dollars $2.45 each. Bargain lists includ- 
ed. Harris, 2373G  Pruneridge, Santa 
Clara, California 85050. 


50 BUFFALO Nickels, full dates. in- 
cludes earlies, Special $1. 95. Three differ- 
ent Silver Dollars, $6.95. New type 19695 
Cents. 30 for $2.00. Serendipity, Box 820G, 
Cupertino, California 95014. 


BARGAINS $1.00 EACH:—ALL DIF- 
FERENT. Fourteen (S) Lincolns, two Lib- 
erty quarters, two Barber quarters, three 
Barber dimes, six War nickels, six Mer- 
curys, six Roosevelts, nine Buffalos, four 
Indians, four Liberty nickels, SPECIALS: 
—Large cent, two cent piece, three cent 
nickel $2.00 each. U.S. list plus 19685 cent 
25c, Schultheis, Box 1518. New Hyde 
Park. N.Y. 11040. 


BARGAINS—1909-VDB Cent Uncircu- 
lated $3.95, 1931-S Cent ExF $22.95, 1950- 
D Nickel Uncirculated $12.95, Bargain Lists 
25c. Bebee's Incorp., Omaha, Neb. 68111. 


KENNEDY Halves: Any Date, 7T5c each. 
Bedrin. 1100A Northeast 125th, North Mi- 
ami, Florida 33161. 


SEVEN Different Liberty Nickels—$2.00. 
Bargain Listing, Dime, Hubers, 200 Baker 
Bldg., Minneapolis 55402. 


COINS Wanted! Immediate Cash! Fair- 
a Box 121-R, Rye, New York 


SILVER Dollar With Terrific List $2.75. 
Nelson, 346-R, Rye, New York 10580. 


GET Beautiful 1969 Canadian Dollar. 
Prooflike. Mint wrapped, $2.00 U.S. Add 
50c for Registration. Ed Olding, Box 123, 
Windsor, Ontario, Canada. 


BIG Profits through 48 page illustrated 
coin guide. $1.00 (25c handling). Fairfield 
gd ela Box 9800, Toronto 14, Ont., 

anada. 


1943 CENT, Looks Like Copper. 25c, 
Five For $1.00. Jim Fulks, Capitol Hotel, 
Dept. M, Louisville, Ky 40202. 


PRICE list. Send 10c. Village Coin Shop, 


C, Plaistow, N.H. 03865. 


GOLD COINS of the World. Beautiful 
low prices, Plus thousands of United 
States Coins. Free price list. Please send 
long, airmail envelope, self-addressed 
stamped. Silver Center, Box 22171-5, San 
Francisco, California 94122. 


Dept. C 


POCKET Coin Valuator to check your 
Coins. Send $1.00 to: Hinson Enterprises, 
2400 Dutton Ave., Waco, Texas 76706. 


UNITED STATES Specials; Half Dime 
before 1873, $3.00; large Cent before 1857. 
$3.00; 1893 Coiumbian World's Fair Half 
Dollar, $3.00; Old Style are $5.00 bill. 
$12.00; All four offers $20.00. Moneyback 
Guarantee. Rarcoa, 31-B North Clark, 
Chicago 60602. 


Greatest! Our 30th Anniversary! Rush 25c. ; 32 
Free Gift Certificate Too. House of 1000 | 


| ed in Scott order, Bullot Philatelics, 


STAMP COLLECTING 


U.S. Mint Specials! Flag Set Complete. 
$1.00; 1c, 2c, 3c Famous Americans (21 
different), $1.00, Free list, Brooks, 2601 
Avenue “U”, Brooklyn, New York 11229. 


1500 FOREIGN $1.00; 5000-$3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th Century high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
1000 foreign pre-1940-$3.00; 5000-$12.00. 
No approvals. Meyers, 5321 Fleming, Rich- 
mond, California 94804. 


FREE — Mammoth Collection, $10,000 
Airmail. Scott's International. Master 
Global Albums when you buy our Approv- 
als. Bargain Stamps. Tustin, Calif. 92680. 


NEW  Issues—Free Weekly Illustrated 
list. Brooks, 2601-P Avenue ''U", BrooE- 
lyn, New York 11229. 

RUSSIA High-Value Collection. 32 differ- 
ent Kussia—some over 50 years old! Com- 
memoratives, Czarist Issues. Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H, E. Harris, Dept. 
GG-6, Boston. Mass. 02117. 


GIANT Stamp Collection including: As- 
stronauts, Satellites, Moonrockets, Boy 
Scout issue. complete U.N. Set, recent 
Olympic pog a ort issues from many 
countries, Plus Big Stamp Dictionary 
and Eemi D Everything, 10c. Stampex. 
Box 47TRP, White Plains, New York. 


ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 70, 
Brooklyn, New York 11223. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 5168-W Avenue L., Brooklyn 30. 
New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett oo Box 
JoB-Y, Yorktown Heights, N.Y. 10598 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals. Ste- 
vens, Box 105B, Homecrest Sta., Brooklyn. 
New York 11229. 


50 YEARS Old. fifteen different United 
states. over fifty years old—1l10c with ap- 
provals. Jaxon, Box 145-5, Brooklyn, New 
York 11230. 


225 STAMPS FOR ONLY 10c! Airmalls, 
Pictorials; stamps from strange countries 
cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none, re- 
turn balance, cancel service anytime, MYS- 
TIC STAMP CO., Camden 55, N.Y. 13316. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at 1c each, mount- 
6815 
Bay Parkway, Brooklyn, New York 11204. 


FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps, 1411 Marion Way, Santa 
Ana, California 92706. 


WOW! 1.000 Different Worldwide-Valued 
over $20.00 only $1.00 with quality approv- 
Bis. sete Box 6, Kenosha 6, Wiscon- 
5 14 


"AFRICA", 


29 beauties, 10c. Approvals. 


| Gorliz, Box 1915C5, Naples, Florida 33940. 


UNITED STATES 1000 Fine Mixed 
Stamps, 25c. Wright's, Box 2122, Hagers- 
town. Maryland 21740. 


CLOSEOUT Sale!!! Unbelievable Low 
Prices. Generous Assortments 30c or $1.00. 
High Value Packet $2.00. Persile, 436 New 


York Avenue, Brooklyn, N.Y. 11225. 


FREE! Triangles, Scout. 25 others. Ap- 
provals. Cambr ridge, Box 411, Cambridge, 
Ohio 43725. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and s ipee. Also. fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E59PS, Jamestown, New York 14701. 


702 U.S.A. (Plenty Commemoratives)— 
25c. Approval purchase required. Horace 
Gatewood, Winston-Salem. 4 N.C. 27102. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values. 
Big catalog, bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept 
A5SPS, Jamestown, New York 14701. 


FREE mint set. Approvals accompany. 
Mintco, Box 22092, Memphis. Tenn, 38122. 
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GORGEOUS Sets Free. Request Approv- 
als. Martell, Box 421, Westerly, Rhode Is- 
land 02891. 


STAMPS-—Choose From Thousands 2c 
Up. Skerritt, 28 Fairlawn, Latham. New 
York 12110. 


500 DIFFERENT Stamps $1.00 with ap- 
provals, Smith, 508U Brooks, College Sta- 
tion, Texas 77840. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego. 
California 92105. 


50 DIFFERENT United States, Only 10c 
With Approvals, Shelron, Box 547K, North 
Miami, Florida 33161. 


RARE old U.S. Famous Americans, 
Flags, Commenurntives with approvals. 


Gift to Buyers, 10c mailing, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights, 
New York 11372. 


FREE Surprise collection sent with ap- 
proveli Jay, 1784 Union, San Francisco, 


“DINOSAURS” And giant cryptocleidus 
set. 10c Approvals. Kenneth Zielski. Box 
364, Morton Grove, Illinois 80053. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS, San Francisco, California 9 94101. 


ASIA, 50 different beauties, 10c. Approve 
Ph E asc Arpin, Philipsburg, Quebec, 
anada 


RUSSIA High-Value Collection. 32 dif- 
ferent Russia—some over 50 years old! 
Commemoratives, Czarist Issues, Airmails, 
Catalog price $2.50. Special Get-Acquaint- 
ed Offer—all for only 10c! H.E. Harris, 
Dept. GG-50, Boston, Mass. 02117. 


FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps, 1411 Marion Way, Santa 
Ana, California 92706. 


HOW To start collecting profitably. Of- 
fers, free premiums. 25 outer space, weird 
countries. Everything 25c, RoCo Stamps, 
Box 9523-PS2, Phoenix, Arizona 85020. 


TERRIFIC Stamp, 1 Bargsin-125 Differ- 
ent! Includes beautiful Germany and Asi- 
atic pictorials plus colorful and exciting 
space topicals. Only 10c with request for 
12" Monte Send today! Shaw, Drawer E- 

Montevallo, Alabama 35115. 


"25 LARGE Poland stamps." 10c. No ap- 
provals. Jack Field, 2108 N. Argonaut, 
Stockton, Callfornia 95204. 


15 ISRAELI Stamps 15c. Approvals ac- 
company. Adults Only. Palm Springs 
Stamps, Box 459, Palm Springs, Califor- 
nia 92262. 


J RUSSIA Space 3 sets complete. 25c. 
Approvals, ontinental, 3271  Pinecove, 
Burlington, Ontario, Canada. 


—————— ———————————nÁ——————— 
WITCH'S Brew. 200 Foreign Stamps, 
i Stampliner, Box 137, North Bay, On- 
ario. 


50 DIFFERENT Old U.N. Revenue 
stamps 50c. Winchester Stamps. Box 1592, 
Mansfield. Ohio 44907. 


ROCKETS., Flags, Diamonds, Trian- 
gles, 55 others 5c with aprovais. Dealing, 
Box 185, Long Lake, Minnesota 55356. 


FREE! Four Unusual Japan—Eleven 
More Surprise Stamps. Approvals. Post- | 
mark, Great Neck 8. New York 11022. 


| desired. Paglia, Box 3224, Fresno, 


York 11421. 
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FREE!! Volcano Triangle! Sports Dia- 
mond! 25 more. Approvals. Johnson, 5925 
East Tulare, Fresno, California 93727. 


50 DIFFERENT, U.S. Commemoratives, 
10c. Approvals. Cambridge, Box 411, Cam- 
bridge. Ohio 43725. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 


FREE! ! ! Beautiful stamps—Gold. sil- 
ver, others, Approvals. Delor. 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


252 DIFFERENT U.S. commemoratives 
with approvals, $1.00. Carstamps. 12 Mock- 
ingbird Lane, Fort Smith, Arkansas 72901. 

14,000 DIFFERENT! Amazing new plan 
builds your collection systematically. 
Country by Country. Only 50c weekly. 
Ware. Monroe 70, Connecticut 06468. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals, Stamp 
Center, Kennebunk, Maine 04043. 


U.S. APPROVALS. Low prices, Eagle, 
2221 Romine Ave., Pittsburgh, Pa. 15226. 
TEN Sets 10c with colorful approvals. 
Stamp Imports, Peterborough, Ontario. 


RUSSIA COSMONAUTS DAY unusual 
se-tenant block of 6 values. only 10c to 
those requesting our approvals. Steve Van- 
denberg. P.O. Box 221R, Holland, Mich- 
igan 49423. 


SURPRISE Collection! Exotic mint Brit- 
ish Colonials, absolutely ares WER appro- 
vals. Viking, Great Neck 5. N 
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69 DIFFERENT Free With Approvals. 
Collier, Box 755. Folkston, Ga. 31537. 


"APPROVALS, Mounted, peony and up. 
or sets, reasonable prices. rite brun 
alle 


fornia 93766.” 


See 


2.000.000 STAMPS 150 Countries, 2c 
Each. Belden, Box 4175, Dearborn, Michi- 
gan 48126. 


BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps, wild ani- 
mals, bicolor triangles, colorful birds, out- 
er space stamps, Poland kitten stamp, and 
others. 10c with approvals, Clark Stamps. 
Dept. 58A, Muskegon, Mich. 49444. 


TEN Different Nudes: 20c. Approvals, 
Stamp Farm, 256, Oxford, Wis. 53952. 


FANTASTIC Triangles, Diamonds, 53 
others, 6c. Approvals, Longhorn Stamps 
Lubbock, Texas 79410. 


RUSSIAN space set 10c. Russian 2n 
provals, topicals. Snedco, Waldwick, 
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TRIANGLE, Diamond Butterflies! Or- 
chids Triangle! 25 Others, 5c. Approvals, 


Stamphaven, 86-27-76th, Woodhaven, New 


53 OLD STAMPS WANTED 


I PAY $250 each for 1924 1c green 
Franklin stamps, rotary perforated eleven 
($2,500 unused). Send 25c for illustrated 
folders showing amazing prices paid for 
old stamps, coins, collections. incent, 
85PS, Bronx, New York 10485. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


33c TUBES, Radio & TV! 
Cornell, 4217-S University, San Diego 5, 
California. 


TRANSISTORIZED converter kit—Re- 
ceive police, fire. aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions 
Meshna, North Reading, Mass. 01864, 


t Á 


Free List 


MINIVERTER. 7 megacycle Chu Kit. 3 
transistors, crystal, coils, instructions. 
$9.95. Scientific Associates, Box 276, S 
Glastonbury, Connecticut 06073. 


55 HI-FI, STEREO, 
ELECTRONICS 
SCOTCH Cassettes. C-60 $1.85. C-90 


$2.79. C-120 $3.20. Tower, Lafayette Hill 
Pennsylvania 19444, 


SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits. Catalog free, 


SLRA, Box 24-SB. Olympic, Washington. 


HOBBYISTS. Experimenters, | 
Scientists. Students. . . Construction 
Plans—All complete including drawings, 
schematics, parts lists, prices, parts 
sources . . Laser—Build your own co- 
herent-light ‘optical laser. Operates in the 
pulse mode, in the visible light range— 
$6.00... Diode Laser—uinvisible light (in- 
frared) can be continuously modulated— 
$3.00 . . Radar— Build your own ultra- 
sonic doppler radar. Detect motion of peo- 
ple, automobiles. even falling rain drops. 
Transistorized, uses standard small 9-volt 
battery—S4.00 . Or send 25c coin or 
stamps for complete catalog. Technical 
Writers Group. Dept. B. Box 5994. State 
College Station, Raleigh. N. C. 27607. 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment. tapes. Unusual 
values. Free Catalog. Dressner, 1523A 
Jericho Tpke., New Hyde Park 1, New 


SURVEILLANCE Devices Construction 
Diagrams. Includes: Olive Tranamitter. 
Transmitter, 


HOME Electronics Course — $26.95. 
Free literature. Edu-Kits. Department 
712A Hewlett, New York 11551. 


TAPE recorder sale. Brand new nation- 
ally advertised brands. $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics, 1028-G Commonwealth 
Avenue, Boston, Massachusetts 02215. 


AMAZING Sound for $15.00. ‘Use any 
loudspeaker. Plans $1.00. Wittman, 2209 
Lamberton, Cleveland, Ohio 44118. 


FILIGREE Woodwork used by top qual- 
ity Hi-Fi manufacturers available for 
handicrafters. Send 50c for sample and 
literature. Empire, Box 937P, Pacific Pali- 
sades, California 90272. 


LOUDSPEAKERS, Calibrated 
closures, Kits. Literature 25c. Aurotone 
158, Chula Vista, California 92011. 


36 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's, Free details. 
Citadel Record Club. Symphonette Square. 
Dept. 3, Larchmont, New York 10538. 


"FREE 40 PAGE CATALOG offers hun- 
dreds of recordings of rare Renaissance, 
Baroque and Classical music. Some rec- 
ords priced as low as $1.00 each! All late 
recordings in stereo only, MHS RECORDS. 
Box 932 PS, New York. New York 10023." 


2,500 UNUSUAL Hobby, Party Records, 
Others; Free Catalogue. Rose's Records, 
300 Chelsea, Louisville, Kentucky 40207. 
RECORDS—40 Different new 45's $4.95 
postpaid, 100 different 45's $9.95 postpaid. 
William Newcomb, Box 1049-D, New Brit- 
ain, Connecticut 06050. 


57 MUSICAL INSTRUMENTS 


ACCORDIONS, Guitars. Band Instru- 
ments! Save to 50^,. Famous makes. Easi- 
est terms. Trades accepted, Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641, 


VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & acces- 
sories. International Violin P59 414 East 
Baltimore St., Baltimore 2, Md. 


30% DISCOUNTS any Name Brand Mu- 
sical Instruments. Write for low price. 
Freeport Music, 127 Sunrise Highway, 
Freeport, New York 11520. 


GUITAR, Banjo Making, books plans, 
wood, necks, tools. List 25c. Wildwood, 510 
| East 11th Street, New York, N. Y. 10009. 


REBUILD A Player Piano! Details from 
Vestal Press, Vestal 8, New York 13850. 


GUITARS, Accessories—Guitar Maker's 
Books, Materials, Supplies. Free Catalog. 
Gultar Center, Box 15444, Tulsa, Okla- 
homa 74115. 


MAY 1969 | 221 


ELECTRIC Guitars, amplifiers, 
sale. Catalog 25c. Carvin, PSM, Valley 
Center, Calif. 92082. 


Instruments, 406 E. 189th St., Bronx, New 
York 10458. 


58 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems, songs, Crown Music, 49-P 
West32. New York 10001. 


FREE promotion for romantic song- 
oems! Castle's, 203-C West 46th, New 
ork City 10036. 


SUBSCRIPTION Ten Dollars per year. 
Song Request Magazine, Mount Morris, 
Michigan 48456. 


SONG Writers—Send Poems, Songs to: | 


Weiss Music Company, 1472 Broadway, 
New York, New York 10036. 


POEMS, songs wanted for new song hits 
and recordings by America's most po 
studio. Tin Pan Alley, 1650-PS Broadway, 
New York 10019. 


POEMS wanted for songs. Nashville 
Music Productions, Box 9001-M, Nashville, 
Tennessee 37204. 


FREE! “Money In Music" Booklet For 
Serious Minded Songwriters. West Coast 
Music Productions, Dept. A. 146 West Live 
Oak, Arcadia, California 91006. 


SONGWRITER’S Marketing Manual. 
Free details. Peerless Music Publications. 
Box 193-P, Bloomfield, Conn, 06002. 


59 IMPORT - EXPORT 


PROFIT 700‘:. Details free, Airmail, 242 
Kangting Road, Taipei. Formosa. 


GRANDFATHER Clocks Hand Painted 
81," With Winding Key. $8.50 Postpaid. 
Boston Boutique, Box 329, Boston, Massa- 
chusetts 02119. 
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BUSINESS 
OPPORTUNITIES 


$75.00 THOUSAND, Home Addressing! 
ghand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-TG, Clearwater, Florida 33517. 


S 
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MAKE $15.00 daily distributing tools to 
Service stations. Free Plan, Inka, 2405 
Crocker, Houston, Texas 77008. 


FREE! FRANCHISE JOURNAL MAGA- 
ZINE with over 100 business opportunities. 
Franchise Journal, 892-F West 16th St., 
Newport Beach, California 92660. 


MAKE Money Operating Home Mailorder 
Business. No Inventory, Write Purple En- 
terprises, Box 16291BE. Jacksonville, Flor- 
ida 32216. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission ii advance. Write today— We'll 
send your sure fire selling kit by return 
mail. Dept. PX569, Superior Match Co., 
7630 S. Greenwood, Chicago, Illinois 60619. 


VENDING Machine Catalog. Rake, 523 
PS Spring Garden, Phila., Pa. 19123. 


SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail.'' Dis- 
closes free advertising profitable products. 
Mailco, 1554 Sepulveda, Dept. C2695, Los 
Angeles 90025. 
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BUILD Custom Cases at home for profit. . 


Get orders by mail. We supply materials, 
instruction—ever thing. Free Home Busi- 
ness Details, CCSC, 7630CSE Gloria Ave., 
Van Nuys, California 91406. 


$100.00 WEEKLY spare room. Raise red- 
worms oderless, Soilless way, Charlie Mor- 
gan, Box 116-C, Bushnell Florida 33513. 


EARN Money raising fishworms for us. 
PE UA Oakhaven-42, Cedar Hill Texas, 


Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


IMPORT-Export opportunity, profitable 
world-wide, mail-order business from 
home. without capital; or travel abroad. 
We ship proven plan, for no risk examina- 
tlon, Experience unnecessary. Free details 
Mellinger, Dept. C2695, Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie, 
Pennsylvania. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B, Holland, Michigan 49423. 


FREE ‘Franchise Profit Letter'' 
how unique NFR service is helping thou- 
sands seeking profitable businesses, Write 
today. National Franchise Reports, PS- 
528, 333 N. Michigan, Chicago 60601. 


FREE Book ‘990 Successful, 
known Businesses," Work Home! Plym- 
outh-352Y, Brooklyn, New York 11218. 


OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business Schooi Dept. F59, 1920 Sunny- 
side Chicago, Illinois 60640. 


INSTALL Burglar alarms without pre- 


| vious experience or costly canipment. Big 


Tl Massa- 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


ESTABLISH Profitable Catalog Mail- 
order Business. Eve ing furnished, 
Free details. Vikari'a Box 1312PSE, Salt 
Lake City, Utah 84110. 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts, Mail Order Special- 
ties, Toys, Novelties. Carded Merchandise 
. . , Guaranteed lowest below wholesale 

rices, Free home business details. SMC 
630SSE Gloria Ave., Van Nuys, Cal. 91406. 


HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies . . . in- 
cluding Al] Popular Merchandise! Free 
Catalog-Proof! bie, 5711-PY-14th, Brook- 
lvn, New York 11219. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year 
round demand from cleaners, laundries, 
homes, Details Free. Fabricon, 1535 How- 
ard, Chicago, 60626. 


CALIFORNIA MANUFACTURER NEEDS 
man to assemble our product and be local 
agent, experience unnecessary. May start 
while presently employed. Five-figure in- 
come for responsible applicant. Informa- 
tion free, or sample for evaluation $3.00. 
S.K.R.S. Manufacturers, 2540 Olive Ave- 
nue, Long Beach. California 90806. 


AMAZING Automatic Fish-hook. Free 
Details. Sample $1.00. Refundable. Aron, 
61-PS, Mastic Beach, New York 11951. 
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DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full. Part Time; Experience 
Unnecessary; Free Details: Roberts Com- 
pany, 1741 Circle Road, Baltimore, Mary- 
land 21204. 


MAIL Baby Catalogs. Your Imprint, To 
New Mothers, Big Profits! Details. 25c. 
Krefski. 609 Lee. Plymouth. Pa. 18651. 


à Hubbard Co., 


OPERATE A business of your own from 
home. Everything furnished. Royce, Box 
204-H, Dolton, Illinois 60419, 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c, Volz-PS, Ypsilanti, 
Michigan 48197. 


“MAILORDER . .. Cash-In-Advance 
Business!" Free Catalog. Methods, 
1946-FD. Lafayette Hill, Pa. 19444. 


MAKE Gorgeous original candles for all 
holidays and special occasions. Learn ex- 
pert Candle decorating, candlemaking, use 
of professional molds. Free details on 
home instruction method. Candle Institute, 
Dept. VM, 1600 Cabrillo, Torrance, Cali- 
fornia 90501. 


VENDING Machines—No Selling. r= 
ate a Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street. Baltimore 2, Maryland. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths. foun- 
tains, wishing-wells, benches. etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft. 602 Athens Street, Altadena, Cali- 
fornia 91001. 


BOOKKEEPERS operate your own busi- 
ness, Details free. Universal, Box 664-P, 
Springfield. Missouri 65801. 


MAIL Letters featuring merchandise. 


Get $12.00 orders in every mail, $8.00 
po Everything furnished. Write Alvin 
lark, S.D. 57225. 


PREPARE Tax Returns-Housewife Jo 
Ann Netzley made $5,500 last season. Train 
at home. VA Approved. National Tax 
School, Monsey 1DB, New York 10952. 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamp. American, Excel- 
sior Springs, Mo. 64024. 


PIANO Tuning Learned Quickly at 
Home. Tremendous field. Musical knowl- 
edge unnecessary. GI approved. Informa- 
kion fron, Empire School, Miami, Flori- 

a 33145. 


AMAZINGLY PROFITABLE! Learn fas- 
cinating, moneymaking, spare time busi- 
ness. $2.00! Money back guarantee! Bar- 
gain House, Dept. 159PS, 914 Miltonia, 
Linden, N.J. 07036. 


I MAKE $1.200 month in accounting. 
You work from home or office, train fast. 
Mail 50c for first lesson. Jenkins, Box 
571. Taft, Calif. 93268. 


NOW, A realistic plan for making money 
Selling to homes. Unique line of home 
cleaning products. Gibson Home Prod- 
Vw Apn PS-1, P.O. Box 1142, Indianap- 
olis, ind. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson, Chicago 60645. 


UP To $5.00 each for newspaper clip- 
pings! Free details. Philip, Box 368-N, 
Southfield, Michigan 48075. 


BIG Money Growing Fishworms, Crick- 
ets. Giant African Crawlers. Free Litera- 
ture, Fain's Hatchery, Edison, Ga. 31746. 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. 


SUPPLY Fried Chicken Dinners on $500 
week home plan. Free information. White's 
ae Dinners-PS, Mt. Vernon, Ohio 


INFORMATION! It Costs Me $3,000. 
Yours For $3.30. Wright, 4507 Cole, 8569, 
Dallas. Tex. 75205. 


101 Ways “you can own a Business”, 
Free details write: Sykes, Box 5252, PS5- 
69, Newport News, Va. 23605. 


MAILORDER—Mail baby catalogs or 
book catalogs. High profits. New, 1403H 
Athens, Mesquite, Texas 75149. 


NEED MONEY? METHODS. SOURCES. 
PARTICULARS FREE. DEENCE, 10839 
nireraide Drive. N. Hollywood, Calif. 
91602. 


MAIL order course $2.00. Many publica- 
tions of interest to beginners. Free litera- 
ture. Snell's, Box 682-B, Bath. N.Y. 14810. 


EASY-To-start rubber stamp business at 
home in spare time. Make up to 516.50 an 
hour without experience. Facts  íree. 
Write to: Roberts. 1512 Jarvis, Room CR- 
3-B, Chicago, Ill. 60626. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSM-—Los Angeles, Cali- 
fornia 90054. 


$60.00 DAY Manufacturing concrete 
Posts, Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane. 1803 Fremont, 
Rapid City, South Dakota 57701. 

PLEXIGLAS SIGN MAKING — Simple 
instructions and supplies lets you make 
PROFESSIONAL PLEXIGLAS SIGNS. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
| NEW YORE RESEARCHER 

LEADING Research Firm seeking peo- 
ple to furnish honest opinions by mail 
from home. Pays cash for all opinions 
rendered. Clients' products supplied at no 
cost. For Information write: Research 669, 
Mineola, New York 11501, Dept. CF-24. 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 


| commission in advance, Write today— We'll 


Starting kit $12.50 for over 120 Acrylic | 


letters and Acrvlic background. Unlimited 
uses. great profit. Daytona Piastix. Dept. 
S, Box 6161, Daytona Beach, Fla. 32022. 


$25.00-$100.00 Weekly; your own Home 
Typing Business. Tested Helps. methods. 
Send Stamped, Addressed envelope. Na- 
tional, Box 1975-MMB, Little Rock, Ar- 
kansas 72203. 


DATACRAFT Agency, One-Man Busl- 
ness, Prepare data for merchants; 24 oth- 
er services. 


Get $5.00 to $25.00 checks | 


send your sure-fire selling kit by return 
mail. Dept. PA569, Superior Match Co., 
71930 S. Greenwood, Chicago, Illinois 60609. 


CLIP Newspaper items. $1.00-55.00 each. 
Details free, Walter, Box 1360-S, Erie, Pa. 
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56 ACTIVE Franchise Opportunities 
available all over USA, Brochure details 


66 Franchise chances for you to have your 
‘ own business tied with successful National 


monthly. Free details. Datacrait-71B, Har- | 


lingen, Texas 78550. 


PREPARE For solid high paying career | 
in electrical repair, Experimental kits in- | 


cluded. Free fact pack. I.T.1., Dept. 


65163, 815 E. Rosecrans, Los Angeles 90059. | 
— -- ' 850 N. 


ADDRESSERS, Commission Mailers 
Wanted. Cash commission in advance on 
mailings. Details. Rush Stamp. Arnette, 
319 Court, St. Joseph, Michigan 49085. 


GOVERNMENTAL, University. Private, 
Publications. Necessity for 
Booklet lists hundreds. Many Free—$1.00. 
Research, 1109 Turner Street, Auburn, 


Maine 04210. 


MAKE Money Operating Home Mail- 
order Business. No Inventory. Write Purple 
Enterprises, Box 16291BE, Jacksonville, 
Fla. 32216. 


MAKE Durable Building Plastic Easily. 
Waterproof, Fireproof, Economical. Bays 
Laboratory, Cedaredge, Colorado 81413. 

MAILBOXES!! $200.00 Weekly in your 
Mailbox! Follow experts advice. Free De- 
tails! Associated, Box l17H5, Lafayette, 
California 94549. 


SE 


PROVEN Import & Mailorder Proce- 
dures. Revealing — Profitable — Practical, 
Write: N.D.B.R., Box 13011-G, Kansas 
City, Missouri 64199. 


FREE Literature ''10007; Profit Bronzing 
Shoes." Nichols, Drawer 11069-E, Kansas 
City 64118. | 


TIN-CANS, Sawdust. Newspapers, Rub- 
ber, Rags, Glass, 324 Uses. Instructions 
$3.00. Satisfaction guaranteed. Charles 
Company, 42-DWE, Norwood. Ohio 45212. 


HOW And Where To Get Capital. 1000 
sources, Free details. Counselor-3, Harlin- 
gen, Texas 78550. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
talls. Wooderd, Bridgewater, Mass. 02324. 
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$1000.00 MONTHLY Operating Collection 
Agency. Master, Drawer 77009-B, Atlanta, 
Georgia 30309. 


61 MONEYMAKING 
OPPORTUNITIES 


$1.00 EACH possible assembling Belts. 
Details 6c. Redikut’s, 462-PS, Richland 
Center, Wisconsin. 


$800.00 WEEKLY, my net profit. year. 
Magic Method Mail Selling. Free proof 
with samples, send stamped, addressed en- 
velope. Brewster, Box 1348-G, Clearwater, 
Florida 33517. 


^ RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Vernon, Ohio 43050. 


Mailorder! |; 


address to W. 


Companies. Send name, 
Des Plains, Illi- 


Stewart, 1085 Walnut, 
nois 60016. 
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HOMEWORK, mailing circulars, Free 
details! Cam Company, Dept. 155-KR, 
Verona, New Jersey 07044. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 


Ba 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name. age, for 5 months 
free subscription. Opportunity Magazine, 
Dearborn, Dept. 18-EM, Chicago. 


FREE copy of world’s leading contest 
magazine! Write: Prizewinner, Box 11569, 
St. Petersburg, Fla. 33733. 
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ADDRESSING and malling, advertising, 
and alléoccasion cards. Olive Sawaya, 130 
South Clark, Salina, Kansas. 


MONEY-Become a Finance Broker. Full 
or part time, RMP & Co., P.O. Box 901, 
Desk 5, El Reno, Oklahoma 73036. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where and how to sell, and 
supply lists of editors buying from begin- 
ners, Small checks can add up to worth- 
while extra income, Write to sell, right 
away. Send for free facts. Barrett. Dept. 
C-86-R1, 6216 No. Clark, Chicago 60626. 


INSTANT Money! Plastics are the wave 
of the future. Big profits now! At home! 
Spare time! Materials costing Ile bring 


| $2.58 profits immediately! Free informa- 


tion! Rush name on postcard to: Warner, 
1512 Jarvis, Dept. CL-3-B, Chicago, Illi- 
nois 60626. 


$1,000.000.00 by Mall! Learn Proven mll- 
lion-dollar mailorder method, Complete in- 
structions, Send $1.00. Success Consultants, 
Tyner, Tenn. 37392. 


EASY Money at Home. Free Prospectus. 
May's, 3800 Camp, New Orleans 70115. 


MONEYMAEKING Booklets On Govern- 
ment Surplus, Writing. Mail Order, Coins, 
Camera, $1.00 each. MERCER HOUSE, 
1012 MERCER DRIVE, HADDONFIELD, 
NEW JERSEY 08033. 


SEE Your Name In Nationally Distrib- 
uted Magazines. Write Short Paragraphs 
For Profit. Information $1.00. Nutmeg 
House, 253 East Street, Dept. 22C Wolcott, 
Connecticut 06716, 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment, breeders. instructions. Illinois 
Research Farms, Dept. SP-3, McHenry, 
Illinois 60050. 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


REPAIR Watches. Steps up income. 
Unique home course. Watchmaking, WRA, 
Fox River Grove, Illinois 60021. 


HOMEWOREERS! $85.00 weekly ad- 
dressing mail for firms. Start immediate- 
ly! Details, send stamped self-addressed 
envelope. Enterprise, Box 16143-P5, 
Phoenix, Arizona 85011. 


BECOME Notary Public! Free particu- 
lars. Stationers, 405-PS Richardt, Evans- 
ville, Indiana 47711. 


MONEY-MAEING Business, No Invest- 
ment needed, Roberts, 4305 S84, Green- 
field, Wisconsin 53228. 


PLASTER CRAFT HANDBOOK For 
making figurines, painting and making 
molds. For details write Wolfe Specialties, 
Box 561A, Melbourne Beach, Fla. 32951. 


SELL lifetime metal social security 
plates. Big profit. samples and details free, 
James Sneed, Route 2, Box 85C, Tunnel 
Hill, Georgia 30755. 


INTERESTED in Mailorder? Write: Ad- 
Vance, Box 24, La Grange, Ill 60525. 

MAILORDER Imports. Booklet reveals 
drop-ship method, foreign sources, $1.00. 
epe; 606 E. Pontiac, Fresno, Calif. 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Batteryman 878, Palm Desert, Calif, 92260. 


SELL Books by Mail. 400% profit. Royal, 
Box 450-M, Cleveland, Ohio 44127. 


$1.00 EACH possible assembling Belts. 
Details 6c. Redikut's, 41, Richland Cen- 
ter, Wisconsin 53581. 


FREE  Brochure—"''Preserve Keepsakes 
in Glass." Nichols, Box 11069-A, Kansas 
City 64119, 


MONEY...IN YOUR SPARE TIME 

YOU Can supplement income by selling 
magazine subscriptions in Spare time. 
Write today for generous commission ar- 
rangement. No obligation. Moore Cottrell 
Subscription Agencies, North Cohocton, 
New York 14868. 


RAISE Hard to get colored Canaries, 
Budgies. Exciting profitable hobby or busi- 
ness, Big profits. We furnish everything. 
Details free. Glenmere Aviaries, Box 401, 
Grahamsville, New York 12740. 


REMAIN Anonymous, vet start this all 
pront home business immediately. Simple. 
io merchandise, No selling. Complete in- 
structions to last detail. $2.00. Practical 
Products, Box 1365, Pittsfield, Massachu- 
setts 01201. 


FREE Opportunity Newsletter. Big Prof- 
its and savings. BSE, 82-08 158th Avenue, 
Jamaica, N.Y. 11414, 


$350.00 MONTHLY Addressing. Com- 
panies furnish everything. Details. 
$2.00. Money back if unsatisfied. B-Hap- 
py, Box 1161, Battle Creek, Michigan 49016. 


FISHING Lures. Prom Pull-Tabs! Beau- 
tiful, Effective Complete Instructions 
$1.00. Wailys. P.O. Box 3864, Ephrata, 
Washington 98823. 


NEW Dropshipping Lines—folios and 
books. Should be very profitable. BSE, 
82-08 158th Avenue, Jamaica, N.Y. 11414. 


CRAFTSMEN Hobbyists: If you are ca- 
pable of fine quality work in any area, 


contact: Craftsmen, Box 302, Laguna 

Beach, California 92652. 

62 EMPLOYMENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid Over- 
time, travel. bonuses. Write: Universal Em- 
ployment, Woodbridge, Connecticut 06525. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information and 
Forms. $1.00. Austco, Box 3623-F, Long 
Beach, California 90803. 
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HIGH Paying Overseas Jobs. Construc- 


tion, other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information, 
109, Cortez, Florida 33522. 


AUSTRALIA Needs You!! Get Facts, 
Mot Promises!! New Life!! Adventurous 
Details $1.00. Opportunity. Box 1291, Dept. 
P9105. Richardson, Texas 75080. 


BOOMING AUSTRALIA wants ' 
Good jobs, Adventure. Forms and Aus- 
tralian Handbook (1969) describing Aus- 
tralian assisted passage, passport-visa, ad- 
Vantages. opportunities $1.00. Buckeye, 
Box 1032BA, Fairborn, Ohio 45234. 


AUSTRALIA!! Australia!! Australia!l! 
Jobs Galore. Government assisted trans- 
ortation. 1969 Handbook $1.00. Satisfac- 
lon Guaranteed! Associated. Box 17C65, 
Lafayette. California 94549. 


JOBS! Jobs! And More Jobs! Men, 
Women. Students, Teachers. FOREIGN. 
U.S.A. Year-round and Summer Jobs. All 
Occupations and Trades. For Information, 
Write: (enclose $1.00 postage, handling... 
Refundable) *JOBS'' 4755, Lodi, Call- 
fornia 95240. 


o 


3 SPECIAL SERVICES 


“INFORMATION'’—any subject devel- 
oped. Accurate. dependable. Details. Bond, 
Chester, Oklahoma 73838. 


LLL oz 


INFORMATION On Anything. Ferguson 
Research Specialists. 83-45 Vietor Ave., 
Elmhurst. New York 11373. 


TRACERS Of Missing Persons & Heirs 
Confidential Investigations 25 Years Pro- 
fessional Experience. R & K Tracers P.O. 
Box 29213, Cleveland, Ohio 44129. 


INFORMATION. Assistance Any Prob- 
lem. Send $2.00 (dedvctib’e). Metzler Re- 
search. P.O. Box 2206SE, Long Island 
City, New York 11102. 


66 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c: Shoes 12!5c: 
Ladies’ Coats 30-2; Dresses 15c, Enormous 
profits, Catalog Free. Nathan Portnory As- 
socjates. 2109-J Roosevelt Road, Chicago 
9, Illinois. 


LIFETIME Income. Business Loan Rep- 
resentative. Write. Financial. 28 E. Jack- 
son, Suite 1204- X2, Chicago 60604. 


EVERY man a prospe.t. Refundable sales 
kit offer showing line belt buckles. tie 
clasps, money clips. cuff links. lapels. iden- 
tification badges. individualized with cus- 
tomer's name and embiems, Cap badges for 
trucking, bus, taxi, police, firemen, also 
ostal, letter carriers and heavy construc- 
ion emblems. Choice 3000 emblems. Hook- 
fast, Box 1088-PS, Providence, R.I. 


—— 


FASCINATING Sideline! $50.00 Week! 
Sensational Free Sample Offer! Nation- 
wide, Box 3522, Los Angeles 90054. 


67 SALESMEN—DISTRIBUTORS 


WANTED 
EARN Big Commission Full or Part | 
Time. Show America's largest line Low 


Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen, Merchandise 
bonuses for you. Build profitable repeat 


business. Start now. National Press, Dept. | 


91G. North Chicago. Ill. 60064. 


DO You wish to use or sell a plant food 
that is field proven. shows the greatest 
results at lowest cost? Something different 
in sales and use. Big monthly income 
or get your fertilizer FREE. Campbell's 
Gro-Green, Rochelle 275. Illinois 61608. 


Magazine tells vou how and where to make 


more money on your own in selling. Write - 
Desk 6B,' 


Specialty Salesman Magazine, 
307 North Michigan. Chicago 60601. 
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beso alt suit rtis uela iiM RR 
YOUR free copy of World's biggest Sales 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
Superior Match, Dept. P569. 7530 5. 
Greenwood, Chicago, Illinois 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts, General Finance Com- 
pany, 304-B Pickwick Building, Kansas 
City, Missouri 64106. 


MAKE extra $25 to $75 spare tine! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's, 
women's line for dress, work, play. High- 
est commissions. Shoes for yourself. Big 
outfit Free. Write: Bronson, Dept. 152, 
Minneapolis, Minnesota 55408. 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sions. Write: International Book, Dept. P, 
Box 118. Wichita. Kansas 67201. 


— 


FREE, 206 Easy ways to make money 
taking orders ior exciting new products 
. . . Spare time. Send name, age for 5 
months free subscription. Opportunity 
Magazine. 1460 Hancock Center, Dept. 18- 


| ES, Chicago 60611. 


FREE! Money Making Opportunities! 
Send name, address. zip. Bradley, Box 
509-C, Mt. Kisco, New York 10549. 


SALESMEN 
TO Establish own Credit Brokerage 
Business. No investment. To help you get 
started, we guarantee $150.00 weekly to 
men meeting our requirements. Age no 
handicap. Write: Manager, Drawer 437, 
Mentor. Ohio 44060. 


LONG Needed invention. Man to contact 
service stations. Huge profits. Write. Cy- 
clo Mfg., 3816 Dahlia, Dept. 144, Denver, 
Colorado 80201. 


SELL Advertising Ball Pens, Calendars, 
Ad-Specialties--Build Own Repeat Busi- 
ness—Free Xit—Fleming. Dept. B, 6535 
Cottage Grove. Chicago 60637. 


REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
Marle. Box 12606, Coral Gables, Florida 


| 33134, 


RECEIVING—Forwarding $3. Month- 
ly. Additional Confidential Services. Red- 
jack, Box 2005, Dearborn, Mich. 48124. 


WEST Germany Re-Airmails. Confiden- 
tial. Receiving, Forwarding $1.00. Month- 
ly Rates. Havden, Postfach 2. 6752 Winn- 
weiler. W. Germany. 


TIMELY Remails 3235c. Colorful Post- 
cards. Scnoen, Box 19635, Chicago, Illi- 
nois 60650. 


OLDEST State Remails. 25c Each, 5 For 
$1.00. Remailers, P.O. Box 308, Big Stone 
Gap, Virginia 24219. 


MIAMI Remails 25c. R. Jenks. 
N.W. 37th Street. Miami Springs 33166. 
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DISTRICT Of Columbia Remails. 25c. 
Monthly Rates. Eramail, Box 2323, Falls 
Church, Virginia 22042. 


DICE'S Confidential — Fast. Excellent 
Rates. Box 6171, San Jose. Calif. 95150. 


RECEIVING-Forwarding. $3.00 Monthly. 
Remails 25c. Romae, 6641-B Bopeep, Jack- 
sonville. Fla. 32210. 


NEW YORK. 25c. $3.00 Monthly. De- 
pendable. Snoow, 458 Vermont Street, 
Brooklyn. N.Y. 11207. 


"HONOLULU-Waikiki Beach" Remails 
290C. Aloha Remail Service, 4825-B-4 Ka- 
hala. Honolulu. Hawaii 96815. 


CONTESTS 


SWEEPSTAKES Can Be Reapstakes. 
Winner of $10.000 in nationwide sweep- 
stakes contest reveals his winning secrets. 
$1.00. Benro Enterprises. Dept. PS. Box 


. 6656. Philadelphia. Pa. 19149. 
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$900 PUZZLE Contest. For details. sena 
stamped, self-addressed envelope to: Prizes 
Unlimited. P.O. Box 723C, Thousand Oaks, 
California 91360. 


SWEEPSTAKES Contests. How to win. 
Write for free information. General Con- 
1609-19 East Fifth. Duluth, Minne- 


| sota 55812. 


WIN MONEY EVERY MONTH 
WORKING Contests and puzzles, Free 
details . . . NO MINORS. International 
Contest Club. Box 10153. Dept. PS-6. Kan- 
sas City, Missouri 64111. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn how 
we publish. advertise. promote, distribute. 
Many successes. Free booklet PS, Vantage. 
120 West 31, New York. 


72 EDUCATION & 
INSTRUCTION 


COMPUTER PROGRAMMING--the big 
opportunity career. New recognized corre 
spondence course. No maths needed. FREE 
brochure. Canadian Institute of Science é 
Technology, 263P, Adelaide St. W., To- 
ronto. 

MISSOURI Auction School GI Ap- 
proved. Free catalog. 4240-5 Nichols Road. 
Kansas City, Missouri 64112. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' System, Ellis. Box 203. 
Cedar Grove, North Carolina. 

PIANO Tuning quickly learned with home 
study course, Diploma granted, American 
Tuning School, Gilroy, California 95020. 


DEVELOP Mind Power, personality. 
memory while asleep! Free details, SLRA. 
Box 24-SF. Olympia, Washington. 


LEARN Auctioneering, Free Catalog. 
Reisch Auction College. Mason City 3, Ia. 


LEARN Civil and criminal investigation 
at home, Earn steady, good pay. State age. 
Institute Applied Scrence 1920 Sunnyside. 
Dept. 335, Chicago. Illinois 60640. 


FCC First Class License in six weeks— 
nation's highest success rate—npproved 
for Veterans Training. Write Elkins Insti- 
dT 2503A Inwood Road. Dallas, Texas 
i a. 


EARN as you learn. camera repair, Na- 
tional Camera Repair School offers ac- 
credited Home St.dy Course—instriictions, 
texts, toois and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado. today. 


COMPLETE Your High School at home 
in spare time with "Tl-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School. 
Dept. X546 Drexel at 58th, Chicago, Illi- 
nois 60637. 


USED Correspondence Courses and 
| Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 


Mountain. Pisgah. Alabama 35765. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
gation. Lifetime Career Schools. Dept. 
A-595, 2251 Barry Avenue, Los Angeles, 
Calif. 90064. 


BE a Real Estate Broker, Big earnings. 
Prepare quickly, easily, GI approved. Free 
Catalog. Weaver School, 3519-R Broad- 
way, Kansas City, Missouri 64111. 


GET A British Diploma in Color, Phi- 
losophy, Biochemistry. Radionics, Home- 
opathy, 35 courses, Curricular free. Dept. 
PSM, Braintridge Forest School. "Lodge" 
Braintridge Forest,  Balcombe, Sussex, 
England. 


CREATIVE thinking produces success. 
money. satisfaction, Develop this talent-- 
your status in life is determined by it. A 
single concept solves Mathematical, Lit- 
erary. and Inventive problems. ''Scientific 
Method'' Innovation! $1.60. Ten-day sat- 
isfaction guarantee. ^ct today! Jaico, Box 
3282F, Saginaw, Michigan 48605. 


EARN Electronics Engineering DE- 
GREE, Mostly by carreapo dence. G.I. 
Bill Approved. Free Catalog. Grantham, 
1509 N. Western, Hollywood, Cal. 90027. 


JOIN With Thousands in Free Courses 
by mail in the Torah. Write: Lamplight 
Studies, Box 88E, Brooklyn, N.Y. 11229. 


AMAZING Profits operating successful 
small business. Free details plus list of low 
cost books. Williams, 2709 C West 12th 
St., Panama City, Fla, 32401. 


. BARN College degree at home. All sub- 
Jects. Ohio Christian College, 1156 Striebel 
Road, Columbus, Ohio 43227, 


DISCOUNT Prices. Correspondence 
Courses, Data Processing—Programming. 
Motel Management, Insurance Investiga- 
tor, Civil Service, High School Equiva- 
lency. National Correspondence Courses, 
Box 44, Vandalia, Illinois 62471. 


REPAIR Watches. Step up income. 
Unique home course. Watchmaking. WR, 
Fox River Grove, Illinois 60021. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan, 
Write IGAS, Inc. 325 Jackson, Dept. 
2ER-1, Chicago 60606. 


PHOTOGRAPHIC RETOUCHING. Good 
spare-time income at home. Interesting. 
artistic career. Free information. Hamilton 
Studios, Dept. QR-39, Claymont. Del. 19703. 


SUPERIOR Auction School-Nation's top 
Auctioneers own and instruct. 120 East 
Cerrogordo, Decatur, Illinois 62523. 


OPERATE Collection Agency. ‘‘Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


BIBLE College, Christian Ed, Ordina- 
tion, and degree courses. Write: Soms, 887 
West Spruce Avenue, Ravenna, O, 44266, 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free, Ozment. 
Box 665-35, St. Louis, Missouri 63188. 


INFORMATIVE, Inspirational Books. 
Free Brochure. John A. Wonsey Com- 
pany, 15024-M Joy Road, Detroit, Michi- 
gan 48228. 

REAL Estate Course. Economical Home- 
study; Literature Free. Howard Schools. 
Box 8585-B, Kansas City, Mo. 64114. 


USED Courses! Books! List 10c. Smith's. 
124 Marlborough, Salem, Mass. 01970. 


SURVEILLANCE Countermeasures Bro- 
chure, $1.00. NegEye, Box 1036, Anderson, 
Indiana 46015. 


HIGH Salary—Learn Computers with 
self study course used by IBM Computer 
Programuners. No Math Background need- 
ed. Course $18.50 or $3.50 First Lesson, 
Template, Coding Forms. Computer Edu- 
cation, 60 East 42nd Street, New York, 
N.Y. 10011, 


FREE! List of low cost popular self- 
improvement books. Write: Dixie Gift 
Mart, 1384-B Monroe Drive, N.E., Atlanta, 
Georgia 30324. 


Books, Bought, Sold. 
78D Courtright, 


USED Courses, 
Catalog 10c. Bayles, 
Wilkes-Barre, Pa. 18702. 


ACCIDENT Investigation career train- 
ing. Train at home for sition that in- 
cludes new car furnished, expenses paid, 
free benefits. No selling. Free Placement 
Service. Men urgently needed. Write for 
Free Booklet. No obligation. Universal 
Schools, CPS-5, 6801 Hillcrest, Dallas, 
Texas 75205. 


HAVE More Money to Spend! Clearcut 
explanation of Discount. Credit, Interest. 
Inflation, etc. Hardbound manual. Unique 
Charts eliminate tedious mathematics. 
$4.50 plus 50c mailing. Lineage Press, Box 
515. Cold Spring Harbor, N.Y. 11724. 


DEVELOP Slide Rule Comprehension in- 
stantly. Programmed Instruction manual 
Quality Rule Included, $5.75 guaranteed. 
Montco, 5APS, 53 Brookfield Road, Mont- 
clair, New Jersey 07043. 


and Technology, 263B Adelaide West, To- 
ronto. 


WIN At Poker. $1.00 book teaches sci- 
entific method. Willing, Dept. 4A, 11075 
Hatteras, No. Hollywood, Calif. 91601. 


COMPUTER PROGRAMMING — Learn 
by mail Free information. National Com- 
puter Programming Institute. 55 South 
Manning Blvd., Albany, New York 12203. 


73 CARTOONING, 
SIGN PAINTING 


"HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS'-Everyone who likes to 
draw should have this book; Free. Write: 
Cartoonists’ Exchange, 195 Pleasant Hill, 
Ohio 45359. 


SIGN Painting, 


Fascinating System. 


straley, 410-PS, South Western, Spring- | 
| field. Ohio 45506. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners, 
Box 30367, Lincoln, Nebraska 68510. 


SIGN Painting— Instructions, Equip- 
ment. Free Catalogue. Kaufmann Supply, 
Centertown, Missouri 65023. 


ó DETECTIVES 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City. California 91608. 


“d 


DETECTIVE Profession, Home Study. 
Lapel Pin, Certificate, Future 2759CB 
West Broadway, Los Angeles, Calif. 90041. 


DETECTIVE Training—Booklet on auto 
surveillance plus full particulars. Send 
$1.00 to: P.S., 4425 W. Irving Park Road, 
Chicago, Illinois 60641. 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.39 
repays $1000 in 36 months. Write for de- 
tails. World Finance Company, Dept. EW- 
020B. 620 Symes Bldg.. Denver, Colo. 80202. 


79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports, Equipment, Televisions, Cameras, 
Watches. Jewelry, Thousands More. Huge 
Discounts to $1,000.00 on New Automobiles. 
Al] Makes. Free Details. Write Today; 
Worldwide Bargainhunters, Box  '7130-B, 
Holland, Michigan. 


500,000 BARGAINS below wholesale, 
Buy name brand merchandise 10c on dal- 


lar, Closeouts, Surplus, Imports. Dropship | 


merchandise. Save $1.400. new automo- 
biles. Free details. International Buyers, 
nor S due Colorado Springs, Colorado 


FREE... Wholesale Catalog. Guns, Re- 
loading Tools. Clothing. Traps, Decoys. 
C Finnysports (PE), Toledo, 


HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Fiston, Box 144E, New Pres- 
ton, Conn. 06777. 


800,000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway, 
New York, N.Y. 10001. 


ELECTRIC Guitars, amplifiers, whole- 


Sale. Catalog 25c. Carvin, PSW, Valley 
Center, California 92082. 
DRAFTING Equipment, Templates, 


5MM Pencils. Catalog 30c. Stamps, Am- 
tech, Inc. Box S-122, Mt. Holly, New 
Jersey 08060. 


MEN’S Sanitary health products—Va- 
riety of types at discount—Send for List. 
Palace Products, Dept. L-5, 137 N. Wash- 
ington St., Wheaton. Ill. 60187. 


80 ADVERTISING 


AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 25c. Chicago Advertising Agen- 
cy, 28 E. Jackson, Chicago 60604. 


ADVERTISING-Complete service. Ads, 
publicity catalogs, flyers. Free quotes, Ask: 
Bob Johnson, R.N. Johnson Advertising. 
113 W. Madison, Chicago 60602. 


| POPULAR 25,000 magazine circulation 


50 words $3.00. Advertising, Box 332, Mel- 
rose Park, Ill. 60160. 


RECORD Telephone conversations Au- 
tomatically unattended. C. B. Hanson Co., 
Box 2-108, Brooklyn, N.Y. 11238. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


48 PAGE Catalog free. Signature $2.80. 
Carrol's. McLoud, Okla. 74851. 


RUBBER Stamps—4 Lines $1.25. Cata- 
log. Williams, 10024 Oxborough Road, 
Minneapolis, Minnesota 55431, 


J RUBBER Stamps 50% Discount. Free 
Catalog. Contessa, 1955-S Bonsall, Phila- 
delphia, Penna. 19145. 


"^ MONOGRAM Rubber Stamps $1.00. Free 
Brochure. Bradford’s Stamps, 2439 Wash- 
ington St. E., Charleston, W. Va. 25311. 


MAKE Your own self-molding rubber 
stamps and printing cuts. Plexirubber, Ar- 


gyle 2. Wisconsin. 
84 PRINTING, 
MULTIGRAPHING, ETC. 


RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples. Bargain Price list 
free. Pioneer PS-5, Island Park, New 
York 11558. 

1,000 BEAUTIFUL LABELS, 50c. 
Personalized rubber stamp, 50c. Discount, 
Malibu, California 90265PS. 


—— ee ee eee 


. 1,000 GUMMED Address Labels . . . 
$1.00. Walt's, Box 966, South Bend, Indi- 


| ana 46624. 


X OFFSET Printing. 
Mimeo Press, 835 
N.C. 27801. 


GOOD Business Cards. Write: Goodall 
Printing, 68-A Joost, San Francisco, Cali- 
fornia 84131. 


FREE Literature: Address Labels, Busi- 
ness Cards, Printing. Rubber Stamps, Jor- 
"d 552 West O'Connor, Lima, Ohio 


AMAZING Business Printing values. 
Quotations. Print Shop, Box 576P, Green- 
ville, R. I. 02828. 


THRIFTY Printing values, Quotations. 
McDonald, 545 North Oakland, Pasadena, 
California 91106. 

ELECTRONIC Stencil Cutting $2.50 
each. Amtech, Inc. Box 122. Mt. Holly, 
N.J. OBULU. 


PRINTING—8 hour service. Any quanti- 
ty. Lowest prices, Free catalog ''Cut Print- 
ing Costs”. Allstate Press, 120-PS South 
La Salle. Chicago 60603. 


POCKET Stamp; $1.00. 1000 Lanpels; 4 
Lines, $1.00. Your Name on 20 Pencils: 
1000 Embossed Business Cards: 
. 1000 5!2x8!2 Statements: $7.00. 
Postpaid. Printing-Novelty Catalog: 25c. 
Seal, Box 505A, Elgin, Illinois 60120. 


250 ENVELOPES And Letterheads only 
$5.95. Printcraft, Box 5281, Lexington, 


Ey. 40505. | nM UM 
85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits, type. supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Connecti- 
cut 06450. 


cm e —- 


PRINTING Presses, Type, Supplies, 
Lists 6c. Turnbaugh Service, Mechanics- 
burg, Pa. 17055. 


NEW 1968-69 Printers Supply Catalog 
264 page 9"x12" book. Hundreds of new 
items. Rubber stamp presses and supplies. 
hot stamping equipment, hand and power 
printing pressen, proof presses, paper cut- 
ters. folding machines, composing room 
equipment, offset equipment, drawing 
equipment., thousands of items. The most 
complete Graphic Arts book published. All 
items illustrated. Postpaid, $5.00. American 
Printing Equipment & Supply Co., “Dept. 
PS”, 42-45 Ninth 5t., Long Island City, 
New York 11101. 


MAY 1969 


Prompt service. 
Falls, Rocky Mount, 


225 


WHOLESALE Offset Presses. 6c Stamp. 
Maurice Bower, Route 3, Floyd, Va. 24091, 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 
free. Star Stamp Supply, 732 Federal 
Chicago, Ill. 60605. 


& OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information, Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept. 457, Chi- 
cago 60603. 


CASH Immediately For Old Gold. Jew- 
elry. Gold Teeth, Watches, Diamonds, Sil- 
verware, Pla inum, Mercury, Spectacles. 
Free information. Rose Industries, 29-Y 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 
WATCH and clock repairing books. Free 


Catalog. North American, Box TT-BE, Fox 
River Grove, Illinois 60021. 


USED Wrist, Pocket Watches—$3.00 up. 
Free list. Southern Watches, 5-PS, South 
Wabash, Chicago 60603. 


WATCHES .... Lowest Prices... 


co 


Free Literature . , Save-Rite 
Box 38-1106056 ... ` Miami, Florida 33138. 
90 GIFTS 

BLACE Velvet Paintings. Send 25c for 
list. Alchris. Box 716, Kailua, Hawali 
96734. 
9] FOR THE HOME 


CHIPPED Sink and Tub Porcelain 
Patching Instructions $1.00—''Patchmas- 
ter’’—68 Glenn, Camarillo, Calif. 93010. 


ADD Splashing Splendor To Outdoor 
Living. Fountain And Waterfall Kits. Free 
Catalog. Dee Corporation, Box 12503, Ok- 
lahoma City, Oklahoma 73112. 


91A GOOD EATING 
& FOODS 


TIME Saved installing one custom built 
home stairway pays for new tool. $10.95 
Prepaid, Lima Crafts Products L34, Box 
774, Lima, Ohio 45802. 


MODELS-—SHIPS, 
PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans, books, 
tools, engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3*7 tax. James 
Bliss & Co.. Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
dd for Illustrated catalog. A. J. Fisher, 

Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


SHIP models catalog 25c. Scientific 
Inc., 100 Monroe, Newark. N.J. 07105. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


S |: 


ROCKETS!! Kits, single-multistage, 2000 | 


feet aes — Powerful motors — Tubes 

Con Parachutes — Launchers. 
Giant ‘ilustrated Catalog — rocket data 
— diagrams — 25c. Rush Delivery. Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 
zona 85001. 


SHIP Model Kits—Schooner America, 
Frigate Essex, etc. Fittings. Plans. Books. 
40 Page Catalog 50c. Model Shipways, 
Folio P, Bogota. ew Jersey 07603. 


LIVE Steam Cat 25c. Ship Models, Ltd., 
Summer, Andover, Mass, 01810. 
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| port” 


| poration, C-75-F 


LOCOMOTIVES. Gaoline engines, tools. 
Catalog $2.00, Caldwell Industries, Luling, 
Texas 18648. 


93 ELECTRIC TRAINS, 
RACEWAYS 


= LIONEL Catalog 40c. Bulletin 10c. Old 
Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave., Chicago 608622, 


94 FOR INVENTORS 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S.. Industrial En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service, Member; United 
States Chamber Commerce, Free ‘‘Inven- 
tion Record'" and "Recommended Protec- 
tion Procedure." Airmailed! Write: Ray- 
mond Lee, Invention Developer, 230-V 
Park Avenue. New York City 10017. 


U.S. Patent Office Searches. 234 Broad- 
way, Room 3615, New York, Free Inven- 
tion Certificates, 


PATENT SEARCH SERVICE For law- 
yers, Companies, Inventors, ''Confidential 
report including copies of related United 
States patents rushed ''Certified Airmail." 
Free! Information. Write: Congress Patent 
Search Company, 911-A Warner Building, 
Washington, D.C. 20004. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all flelds of in- 
ventions. Expert searches performed in the 
U.S. Patient Office. Your inventions and 


| ideas engineered for maximum pun pro- 


tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates" and further interesting, 
valuable Patent Information, George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PATENT Searcnes, including copies of 
related U.S. Patents, Inventors. attorneys, 
manufacturers use our Worldwide” Air- 
mail service! ‘‘Invention Record'" form 


| and “Information Every Inventor Needs,” 


send free! Hayward Company, 1029F Ver- 


mont Ave., Washington 5. D.C. 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion. 2420 7th. Oakland, Calif. 94605. 


QUALITY PATENT SEARCHES! 
ferred by Professional Inventors, 
yers, Manufacturers. ‘‘Confidential 
Including related United States 
patent copies ''Airmailed Certified." Free 
Information! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W., Washington. D.C. 20005. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information." Write Dept. 4, 
Washington Patent Office Denreh Bureau, 
71li-l4áth, N.W., Washington 5, D.C. 


INVENTORS: If you have an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements, ru ty rates. oor Cor- 

remont, _Ohio 


PATENT Searches complete and thor- 


| ough. Related copies Air Mailed with 


maximum speed. $6.00. Free ‘Protection 


| Forms'' and “Patent Information.” Write 


American Patent Search Company. Dept. 
A 711 14th St., N.W.. Washington, D.C, 


PATENT Searches . . . 48 hour service. 
Serving inventors, attorneys and manu- 
facturers since 1957. Reports airmailed 


with copies of nearest patents. For Free 
Invention Protection Forms, write Miss 


Hastings, Patent Searcher, P.O. Box 
176, Washington, D.C. 20044. 


IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches, Write for de- 
ois. Universal Patents, 184-B Marion, 

o. 


PATENT Application information $1.00 
to: How, Box 7526, Washington, D.C. 


| of Invention forms, 


PATENT Searches—48 hours airmail ser- 
vice. Moderate fees. Write for free Record 
Patent Search Service, 


| P.O, Box 500, Washington, D.C. 20044. — 


Global 
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MANUFACTURERS NEED New Prod- 
ucts! FREE Literature explains “How to 
Submit Your Invention.’’ Congress Inven- 
tion Company, 91l- a Warner Building, 
Washington, D.C. 2000 


J FREE PAMPHLET: mis On Safeguard- 
ing Your Invention.’’ Write: United States 
Inventors Service Company. 501-X Thir- 


teenth Street N.W., Washington, D.C. 
20004. 


INVENTORS! Your Ideas, Methods, Sys- 
tems may be worth money. Our experi- 
enced Staff of Researchers, Engineers and 
Marketers evaluate them free. No risk. 
Free information, record of invention 
forms: Wall Street Promotions, Inc., Dept. 
PS-3, 99 Wall St., New York City 10005. 


INVENTORS! Free Promotion Analysis 
helps you sell for highest royalty 
value, Extensive Manufacturers’ lists. 
Complete Invention Service. Proven per- 
formance. For free information /analyvsis: 
International Invention Institute. Dept. 
PS-1, 160 Broadway, New York City 10038. 
Financial Assistance Available. 


95  INVENTIONS WANTED 


FREE ‘Directory of 500 Corporations 
Seeking New Products." For information 
regarding development, sale, licensing 
of your  patented/unpatented invention. 
Write: Raymond Lee Organization, 230-W 
Park Avenue, New York City 10017. 
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INVENTORS—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing Marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. ha 635-F Street, N.W., 
Washington, D.C. 2 


INVENTIONS Promoted For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure." Washington 
Inventors Service, 422-6, Washington 
Building, District of Columbia, 5. 


^ INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented, Active demand from our client 
manufacturers, Financial assistance avail- 
able. Write Dept. 30. United States Inven- 
tion Brokerage, 78 Wall Street, New York, 
New York 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance, For free in- 
formation, write Dept. 17. Gilbert Adams, 
Inventing Broker, 80 Wall St., New York. 


INVENTORS! WE will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available.}10 years proven per- 
formance. For Free information write 
Dept. 54, Wall Street Invention Brokerage, 
79 Wall Street. New York, New York 10005. 


INVENTORS! Don't sell your invention, 
patented or unpatented. until you receive 
our offer. Eagle Development Company, 
Dept. S, T9 Wall Street, New York 5. N.Y. 


INVENTIONS wanted. Patented: unpat- 
ented, Tremendous Manufacturers lists. 
Marketing Service, 2420F 77th. 
Oakland 5, California. 


INVENTORS needed immediately for 
manufacturers. For additional informa- 
tion write Kessler Corporation, C-75-IW, 
Fremont. Ohio. 


WE either sell your invention or pay 
cash bonus. "Write for detalls. Universal 
Inventions, 298-G, Marion, Ohio. 


INVENTORS! Why deal with 2-3 Inven- 
tion Firms and risk information leaks. We 
offer complete, rapid invention servicing. 
Searches, Promotion. Applications pre- 
pared (All types: Mechanical Chemical 
design). Financing. Free information. Pro- 
tection forms: New York invention Service, 
10038. PS-4, 150 Broadway, New York City 


INVENTIONS Wanted! Patented, unpat- 
ented. Free report on chances of your in- 
vention's success. Our Client Manufactur- 
ers continually seeking new products. Free 
record of invention forms for your protec- 
tion, Write: Pioneer Invention Service, 
Heal PS-4, 150 Broadway, New York City 


99 FOR SALE MISC. 


FREE list of items for sale. Write to: 
T Ur oh 2943 N. Halstead, Chicago, 


100 WANTED TO BUY 


QUICKSILVER. platinum, silver. gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02062. 


"SELL IT TO SWEENEY" 
FISH. Tack. Needed. List $1.00, Sweeney. 
900 State Madison Bldg., Chicago 60602. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 


relics with world famous Detectron Metal | 


Detectors. Free information, Terms. De- 
liver immediate. Detectron, Dept. 5-P8, 
Box 243, San Gabriel, California 91778. 


“TREASURES. VALUABLE 


COINS, 
GOLD, SILVER jewelry and relics easily 
found with White's metal-mineral detec- 
tors, designed especially for the prospec- 
tor and Treasure Hunter. BUDGET 
TERMS, Free Catalog: White's Electron- 
ohare Room 361, Sweet Home, Oregon 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
ush button tuning, automatic tuning, 
oudspeaker, negligible ground pickup, 
greatest range. Free catalog. Gardiner 


Electronics, Dept. 1, 4729 N. "th Ave., 
Phoenix, Arizona 85013. 
FISHER "'"METALERT'' award-winning 


Model 70.. Brand new treausre and metal 
detector for exciting results! Unsurpassed 
sensitivity. Use anywhere, even beaches 
and streams. For Free literature write 
Fisher Research, Dept. PS5, Palo Alto, 
California 94303. 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins. Relics. Moneyback 
Guarantee. Terms. Free Information. Un- 
derground Explorations, Dept. D, Box 793, 
Menlo Park, California 84025. 


TREASURE Hunters! Prospectors! Rel- 
co's new instruments detect buried gold, 
silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A41l, Box 10839, 

ouston, Texas T7018. 


KEL-SCOPE! Test rock surfaces for 
gold, silver, all metals! Pocket sized. with 
battery, instructions—$2.00 Complete. Bol- 
ler, Box 699-P, Lomita, Calif. 90717. 


URECON metal finder, 8" head, transis- 
torized. $40.00, delivered. URPA  Corp., 
6304 Beechwood, Sarasota, Fla. 33581. 


PROFESSIONALS — "''Selectmatic'" 
World's newest treasure detection discov- 
ery—finds money on every hunt. Virtually 
eliminates useless digging. World-wide pa- 
tents pending. Kits avaliable, Information 
$1.00. Treasure Pro Electronics, Plain 
Dealing, La. 71064. 


“TREASURES, VALUABLE COINS, 
GOLD, SILVER. jewelry, and relics easily 
found with White's metal-minerai de- 
tectors, designed especially for the pros- 

ector and Treasure Hunter. YOU CAN 

OT BUY BETTER INSTRUMENTS AT 
ANY PRICE! BUILDER OF THE 
WORLD'S LARGEST LINE of mineral 
and metal detectors, also Geiger and Scen- 
tillator Counters. Ultra Violet Lights. Elec- 
tronic Magnetometers and magnetic me- 
ters. Free catalog: White's Electronics. 
Inc.. Room 361, Sweet Home, Ore. 97386." 


FISHER DETECTORS! Treasure fun 
and profit with new professional quality 
solid-state models. Unsurpassed sensitivi- 
ty, reliability. Guaranteed. Free litera- 
ture, FISHER RESEARCH, Dept. PS5, 
Palo Alto, California 94303. 


TREASUREPROBE Metal detector as 
kit ($12.88) assembled ($18.88) with power- 
ful built-in speaker ($24.88) a schematic, 

arts list, and instructions ($1.00). Money 

k guarantee, Free catalog. Treasure- 
probe Popi, TGD, P.O. Box 64, Lakewood, 
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| Dept. C-86-R3, 6212 


OF INTEREST TO 
WOMEN 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information. send 
stamped self-addressed envelope. Brewster, 
Box 1348-YT, Clearwater, Florida 33517. 


Before 


"PROPHET Elijah Coming for 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
ae N. Clark, Chicago 


J HOMEWORKERS! Make money mailing 
postcards, Particulars 10c. Westley, West- 
ern Springs 2, [llinois 60558. 


WANTED! Addressers Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703, 


—r a 


$500-$800 MONTHLY. Raise small la- 
boratory-breeding stock for us. We supply 
equipment. breeders, instructions. Illinois 
Research Farms, Dept. SPC-5, McHenry. 
Illinois 60050. 


SPEND Happy Hours at Home Assembly. 
Thousands Enjoying Profits. Supplies Fur- 
nished. United, Box 55392U, Indianapolis, 
Indiana 46205. 


$100 WEEKLY possible. Home typing. 
Instructions, employers' list $1.00. Satis- 
faction or refund. Summithouse, Box 377- 
PSO. Corte Madera, California 94925. 


HAVE Profitable Hobby Lacing and As- 
sembling our Beautiful Products for Stores 
and Shops! Checks with materials ad- 
vanced on complete assemblies! Solid 
Guarantee! Wire: Cuties, Warsaw 15, In- 
diana 46580. 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Employers list, 
complete instructions. Details 25 cents. 
da me: Box 593, PS5, Bettendorf, Iowa 


NEEDED Addressers & Mailers. Every- 
thing Furnished Including Postage Stamps. 
For Information Send Stamped Self Ad- 
dressed Envelope. Box 67, Rising Star, 
Texas 76471. 


EXTRA Cash; 21 Home spare time pro- 
jects; tested; workable. Send stamped. ad- 
dressed envelope. National, Box 1975-ECB. 
Little Rock, Ark. 72203. 


104 RESORTS & TRAVEL 


FLY ANYWHERE IN THE WORLD 
FREE ON AIRLINES OF YOUR CHOICE! 
GUARANTEED OR MONEY REFUNDED. 
Data $5.00. Box 746, Radio City Station, 
N.Y.C. 10019. 
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MISCELLANEOUS 


to them. We do this for you. Send $1.00 
(vou save $4.00) to: Savtime Co.. Box 693, 
| . Dept. 702. Uncondl- 
tional Money Back Guarantee. 


Ne ——!rr ——————— — ——B—— 


ters' Secrets Revealed! Powerful Methods! 
Instructions. Recipes. and Supplies Cata- 
log, $1.00. Continental, Box 11071-EE, In- 
dianapolis, Indiana 46201. 


WINEMAKERS—Free Catalog and Rec- 
ipes, Kraus. Box 451-N. Nevada. Mo. 64772. 


phe Pad 


RECEIVE Magazines - Samples, Cata- 
logue Agency. Homework Offers. Get List- 
ed 35c. Rorick Mailer, Pleasant Plain, 
Ohio 45162. 


HOMEOWNERS — Small Businesses— 
Protect Yourself from fraudulent improve- 
ment/repair agreements. Send for copy of 
e roe contractor signs when you sign 
his. Mall $2.00 to: Industrial search 
EU P.O. Box No. 7086, Philadelphia, 

enna. 


— 
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1500 VOLT Shocker module $5.95, Fun, 
pranks. property protection. Uses flash- 
ight batteries. Effective, non-lethal. Cata- 
log 25c. Franks Scientific Co., P.O. Box 
156. Martelle, Iowa 52305. 


1001 VALUABLE THINGS FREE. 166 
page book tells what, where, how. $1.00. 
BOOENOND. Box 8224, Fort Worth, Texas 


YOUR PICTURE on silk or canvas- 
HAND PAINTED. Newcomb, Box 1049-D. 
New Britain. Connecticut 06050. 


HUNDRED Powerful Wine... 
Formulas, 50c. Addison. 1085-PS5 
Mountain. North Carolina 28711. 


RECEIVE Gifts, catalogs, mailorder. 
homework. Agency offers, 25c. Diürectory. 
B-50028, Tucson, Arizona 85703. 


TRAVELING Through Georgia? Visit 
People's Drug Co., Dallas. Georgia 30132. 
We give S&H Green Stamps. 
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OVERSEAS Jobs—Europe, South Amer- 
ica, Australia. Far East. etc. 2000 open- 
ings all trades. Construction. Office, Engi- 
neering, Sales, etc. $400 tp $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs. International Airport. Box 
536-P, Miami. Florida 33148. 


INVESTIGATORS, Latest Electronic 
Aids. Free Literature. Clifton. 11500-F NW 
Tth Ave.. Miami, Florida 33168. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


BIRTH Certificates, Marriage Certif- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-8, 
Washington, D.C. 20044. 


SLEEP— Without Pills! Simple Exercises. 
64 Page Book. Only $1.00. WB-120, Harvest 
lr 301 Hunstock, San Antonio, Texas 


AUSTRALIA!! <Australia!! Australia!! 
Jobs Galore, Government assisted trans- 
portation. 1969 Handbook $1.00. Satisfac- 
tion Guaranteed! Associated, Box 17C5A, 
Lafayette, California 94549. 


"WILLS." Prepare own, Four standard 
forms; instructions, $1.00. Willforms, Box 
8585-B, Kansas City, Missouri 64114, 


MARRIAGE, Birth Certificates: 
standard Certificates. useful forms. 


. Beer 
. Black 


other 
Two 


forms $1.00. Free sample and list. Brun- 
dage Forms. Box 9966. Atlanta, Geor- 
gia 30319. 


NAGGING Bills? Accounts serviced u 
to $20.000, You can't borrow your way ou 
of debt. We are not a lending institution. 
Write for free details. Nationwide Budget 
Systems. Dept. PS. 1227 Plainfield St., 
Johnston, R.I. 


LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
pears 533 Euclid-Arcade, Cleveland, Ohio 
44115. 


BE Taller! Gain 1-6 inches height. Com- 
plete step-by-step course rushed under 
plain cover. $1.00. New Height, P.O. Box 
146-A, Brampton, Ont., Canada. 


SECRET Law Wipes Out All Debts. Free 
details. Clear credit, Immediate relief. 
Counselor-16, Harlingen, Texas 78550. 


BALDING? Save your hair. Practical 
step-by-step course of secret home treat- 
ment rushed under plain cover. $1.00. Hair 
Care Bureau, P.O. Box 146, Brampton, 
Ont.. Canada. 


BE A winner! "Twelve Steps to a Real 
Life’’ $10.00, guaranteed. Gift, details 
$1.00. Now! Box 2013P. Atlanta 30301. 


GET OUT OF DEBT in 90 minutes, le- 
wally without borrowing or bankruptcy, 
acts so explosive. international credit 
firm tried to suppress them. Details free. 


Anderson, 8873F Kenwood, Cincinnati, 
Ohio 45242. 
HORSE Racing and Betting Systems. 


Catalog 10c. Goodkin, Box 19, Clifton, N.J. 
07015. 
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Cast your ballot for a successful future! 


266 ICS COURSES 


You get the widest choice from ICS 
— oldest, largest home study school. 
Check the list. (Also available, pro- 
grams tailored to your special 
needs.) You receive individual in- 
struction, plus success-proved facts 


and theory you can apply immedi- 
ately. Mastery of subject is assured. 
No skimping. You earn your diploma. 

Why mark time when you can 
mark the coupon and get a fast, sure 
fix on your best course to success. 


ACCOUNTING 

Accounting (U.S.A.) 

Accounting (Canadian) 

Accounting for Business 
Programmers 

Accounting for Man'g'm't 
Decisions 

Auditing 

Business Law (U.S.A.) 

Canadian Business Courses 

Cost Accounting 

CPA Review (U.S.A.) 

General Accountin 

Income Tax (U.S.A.) 

Industrial Accounting 

Junior Accounting 

Office Accounting 

Practical Accounting 

Public Accounting 

Small Business 
Accounting (U.S.A.) 

Starting and Managing a 
Small Bookkeeping 
Service (U.S.A.) 


ARCHITECTURE 
AND BUILDING 
Architectural Drawing 
and Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter-Builder 
Carpentry and Millwork 
Fundamentals of 
Urban Planning 
House Planning and 
Interior Design 
Mason 
Painting Contractor 
Reading Arch. Blueprints 
Review in Architectural 
Design and Practice 
Review of Mechanical 
Systems in Buildings 


ART 

Amateur Artist 

Commercial Art ! 

Commercial Cartooning 

Illustrating with Options: 

—Magazine 

— Advertising Layout and 
Illustration 

Interior Decorating 

Oil Painting for Pleasure 

Show Card and Sign Prod. 

Show Card Writing 

Sign Painting & Designing 

Sketching and Painting 

AUTOMOTIVE 

Automatic Trans. Spec. 


| Automobile Mechanic 


| BUSINESS 


| Business Practice (Cond.) 


Automobile Air 
Conditioning Specialist 

Automobile Body 
Rebuilding & Refinishing 

Automobile Engine Tune-Up 


Automobile Technician 
Diesel-Gas Motor Vehicle 


Engines | 


Advertising — , 
Business Administration 


Canadian Business Course 
Condensed Marketing 
Direct Mail and Mail Order 
Advertising 
Industrial Psychology 
Inventory Control 
Magazine & Newspaper 
Advertising 
Managing a Retail Business 
Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Exec. Management 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Advertising 
Retail Bus. Management 
Retail Merchandising 
Retail Selling 
Systems and Procedures 
Analysis 


BUSINESS: SALES 

Creative Salesmanship — 

Real Estate Salesmanship 

Salesmanship 

Sales Management 

BUSINESS: 

SUPERVISION 

Basic Supervision 

Industrial Foremanship 

Industrial Supervision 

Management, Salesmanship 
and Sales 

Modern Woman as a 
Supervisor 

Personality Development 

Personnel-Labor Relations 
(U.S.A) 

Supervision 


CHEMICAL 

Analytical Chemistry 

Chemical Enginering 

Chemical Laboratory Techn. 

Chemical Process Equip. 
Design & Operation 


Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
instrumental Laboratory 
Analysis 
CIVIL 
ENGINEERING 
Civil Engineering. 
Construction Eng'r'g Tech. 
Highway FABineer ng Tech. 
Principles o Surveying 
Reading Highway Bl'pr 
Reading Structural 
Blueprints 
Sanitary Engineering Tech. 
Sewage Plant Operator 
Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 


COLLEGE 
COURSES 

American History 
Calculus Economics 
COMPUTERS 

COBOL Programming 


| Fortran Programming for 


Engineer 
Programming for Digital 
Computers 
PoE immIng the IBM 
1401 Computer 
Programming the IBM 
System 360 Computer, 
Introduction 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Design Drafting 
Drafting Technology 
Electrical Drafting 
Electrical Eng'r'g Drafting 
Electronic Drafting 
Introductory Mech. Draft, 
Mechanical Drafting 
Pressure-Vessel and Tank 
Print Reading 


| Sheet Metal Layout for 


Air Conditioning 
Structural Drafting 
ELECTRICAL 
Electrical Engineering 
— Electronics Option 
— Power Option 
Electrical Appalarica Ser. 
Electrical Appliance Ser. 

with Equipment Training 
Electrical Contractor 
Electrical Engineering Tech. 
Electrical Home Maint. 
Electrical Home Maint. 

with Equipment Training 


APPROVED FOR 
VETERANS 


Accredited member, 
National Home Study 


Council. 
Convenient payment plan. 


Special rates to members 
U.S. Armed Forces 


Electrical Instrument Tech. 
Electric Motor Repairman 
Industrial Electrical Tech. 
Power-Line Design 

and Construction 
Power Plant Operator 
—Hydro Option 
—Steam Option 
Practical Electrician 


| Practical Electrician with 


Equipment Training 
Practical Lineman 
Reading Elec. Blueprints 
ENGINEERING 


(Refresher Courses 
for Graduate 


Engineers) 
Chemical Civil Electrical 
Industrial Mechanical | 
Sanitary Structural 


ENGLISH AND 
WRITING 
Better Business Writing 
English for Spanish (U.S.A.) 
Free Lance Writing for 

Fun and Profit 
Introductory Tech. Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 


HIGH SCHOOL 
High School Business 
High School (Canadian) 
High School General 
High School Mathematics 
High School Secretarial 
High School Vocational 


| High School College 


reparatory — Arts 
High School College Prep— 
ngineering and Science 
Preparatory Course for 
"ien School Equivalency 
est 


MACHINE SHOP 
PRACTICE 

Grinder Operator 
Industrial Metallurgy 
Lathe Operator 


Machine Shop Inspection 

Machine Shop Practice 

Metallurgical Eng'r'g Tech. 

€ Maintenance 
Mechanic 

Practical Millwrighting 

ens Shop Prints 


Te pi Die Makin 
Tool Engineering Tech. 


] Welding Engineering Tech. 


Welding Process 


MATHEMATICS 
Advanced'Mathematics 
Math and Mechanics for 
Engineering Technicians 
Math and Physics for — 
Engineering Technicians 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 
Plant Mechanic 
Hydraulic and Pneumatic 
Power. 
Industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial Instrumentation 
Machine Design 
Quality Control 
Sure Engineering Tech. 
Tool Design 
Vibration Analysis 
and Control 
PETROLEUM 
Natural Gas Production 
and Transmission 
Dil Well Technology 
Petroleum Production 
FEIERT, Production 
ETE CE Technology 
Petroleum Refinery Oper. 
PLASTICS 
Design of Plastic Products 
Plastics Technician 


PLUMBING, 
HEATING AND AIR 
CONDITIONING 
Air Conditioning 
Air Conditioning Maint. 
Domestic Heating with 
Gas and Oil 
Heating 
Heating & Air Conditioning 
with awig 
industrial Air Conditioning 
Pipe Fitting Plumbing 
Plumbing and Heating 
Plumbing & Heating Est. 
Practical Plumbing | 
Refrigeration and Air 
Conditioning Servicing 


| Clerk-Typist 


PULP AND PAPER 
Paper Machine Operator 
Paper Making Pulp Making 
Pulp & Paper Eng'r'g Tech. 


SECRETARIAL 
Commercial 
Secretary, Engnearing 
Sec'y, Legal Sec'y, Medical 
Secretary, Professional 
Shorthand ^ Stenographic 
Typewriting 


| STEAM AND 


DIESEL POWER 
Boiler Inspector 
Industrial Building Eng'r 


| Power Plant Engineering 


Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng'r'g 


TEXTILES 

Carding 

Carding and Spinning 
Dyeing and Finishing 

Loom Fixing Spinning 
Textile Mill Supervision 
Textile Technology 
Warping and Weaving 


TRAFFIC 
Motor Traffic Management 
Traffic Management 


TV-RADIO- 
ELECTRONICS 
Color Television Principles 
and Servicing 
Electronics Instrumentation 
and Servo Fundamentals 
Electronics Technician 
F pris Ba Radio Telephone 
i 
Fundamental of Electronic 
Computers 
til Electronics 
General Electronics with 
Equipment Training 
HI-FI Stereo and Sound 
System Servicin 
Industrial Electronics Tech. 
Numerical Control 
Electronics & Maint. 
Practical Telephony 
Principles of Semiconductor 
Radio & TV Servicing 
Radio & TV Servicing with 
Equipment Training 
Second Class Radio 
Telephone License. 
Sound Systems Specialist 
Lupa Electronics, and 
Radio Communications 


ICS 


E TAKE YOUR FIRST STEP. ... MAIL THIS COUPON TODAY—ICS, SCRANTON, PA. 18515. N4570D E 
International a Sond me: witha ‘cost, your booklet an the Se inlas of success, E 
Co rres p on d ence a ming text demonstrating famous ICS method, and your catalog M re eee ny UT i 
Schools ü Mis, | | EE ji 
Division of Intext g 4M 5 
ICS, Scranton, Pa. 18515 i S JL 
Canadian residents use this address T Occupation Employed by Working Hours A.M. to — — P.M. E 


for service from ICS Canadian, Ltd. 
In Hawaii: P.O. Box 418, Honolulu. 
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Mariboro Red 
or Longhorn 100's- 
you get a lot to like. 
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nternational Cadet 60-the only riding mower 
tough enough to do so many jobs - 


Now here's new proof that the 
International Cadet 60 is one 
of the toughest riding mowers 
built. It's the only one with the 
strength and power to handle a 
snow thrower, a front blade, and 
a utility trailer. 

= P? — | Only a builder of tractors 
bie ER D «© oun ; < | could build a riding mower as 
ooi s S LA e i = tough as this. The sleek styling 
of the fiberglass body may come 
as a surprise. But certainly not 
the muscle underneath. 


Over the long haul, you'll see 
how smart you were to buy 
tough. The Cadet 60 will work 
harder, at more jobs, for years 
longer than most others. 

Test-drive the only riding 
mower tough enough to take on 
four seasons. Your International 
dealer is in the Yellow Pages 
under 'Lawn Mowers'' or 
"Lractors.'" 


= 


International and Cadet are registered trademarks ol 
International Harvester Company, Chicago 60611. 
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s fast. 


Wide 32-inch mower whips through big lawn 


Instant forward-reverse makes Husky channel steel frame shrugs off the Big 6-hp engine provides plenty of 
blade work a snap. No shifting! twists and strains of big loads,rough ground. power for the 32-inch snow thrower. 
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